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Abstract

The SCORM 2004 documentation suite contains a great deal of technical information for
a variety of audiences, but product vendors need to know which specific information is
critical to making their learning products SCORM 2004 conformant. The ADL
Technical Team has collected and structured that information in a concise format that
product vendors can reference in the creation of their products.

This document provides a detailed listing of the SCORM conformance requirements as
defined in the SCORM. Learning Management Systems (LMSs), Sharable Content
Objects (SCOs), Metadata and/or Content Packages must adhere to these requirements to
be recognized as SCORM 2004 conformant. To achieve a conformance label, all
conformance requirements for the associated product must be met.

This document is technical by nature and is meant for LMS Vendors, Content Providers,
Metadata Creators,Content Package Creators and those building tools to support these
activities.
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1.1. Purpose

The Department of Defense (DoD) established the Advanced Distributed Learning
(ADL) Initiative to develop a DoD-wide strategy for using learning and information
technologies to modernize education and training. The ADL Initiative has defined high-
level requirements (or “-ilities”) for learning content, such as reusability, accessibility,
durability and interoperability, to leverage existing practices, promote the use of
technology-based learning and provide a sound economic basis for investment.

SCORM 2004 [1], released in January 2004, defines a reference model for sharable
learning content objects that meet ADL’s high-level requirements. SCORM is an
integrated collection of technical specifications that enable conforming Web-based
learning products and learning content to interoperate.

It is highly recommended that the reader become familiar with the SCORM 2004
documentation suite before reading this document.

1.2. Scope

This document defines the conformance requirements put forth by SCORM 2004 that
must be implemented by Learning Management Systems (LMSs) and/or learning content
to be SCORM 2004 conformant.

This document outlines SCORM 2004 conformance requirements for the following
products:

1. Learning Management Systems (LMSs)
2. Content Packages
a. SCORM Content Aggregation Application Profile Packages
b. SCORM Resource Application Profile Packages
3. Sharable Content Objects (SCOs)
4. Metadata
a. SCORM Asset Metadata Application Profile XML Instances
b. SCORM SCO Metadata Application Profile XML Instances
c. SCORM Activity Metadata Application Profile XML Instances
d. SCORM Content Organization Application Profile Metadata XML

Instances
e. SCORM Content Aggregation Metadata Application Profile XML
Instances
SCORM ® 2004 Conformance Requirements (CR) Version 1.2 CR-1-3
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1.3. Conformance Requirements Matrices

This section contains conformance matrices that provide a high-level summary of the test
subjects that can be tested for SCORM 2004 conformance. These matrices list the
conformance labels that describe test subjects that are verified to be conformant to a
particular SCORM conformance category, along with a brief description of the
requirements that must be implemented by the test subject to achieve the corresponding
conformance label. The detailed requirements for conformance are specified in the
following sections of this document:

e Section 2: LMS Conformance Requirements

e Section 3: Content Package Conformance Requirements
e Section 4: SCO Conformance Requirements

e Section 5: Metadata Conformance Requirements

e Appendix A: Sequencing Conformance Requirements

The Conformance Label is the label used by the SCORM 2004 Conformance Test Suite
when the test subject is conformant to the conformance requirements outlined in this
document.

The Conformance Category describes the category for which the test subject will be
tested for conformance. The SCORM Conformance Test Suite uses these conformance
categories and their corresponding labels throughout the testing process to outline the
aspects to which the test subject is conformant. In order to be labeled as SCORM 2004
conformant, the test subject must meet the conformance requirements in each
conformance category identified.

CR-1-4 SCORM ® 2004 Conformance Requirements (CR) Version 1.2
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1.3.1. Learning Management System (LMS) Conformance
Matrix

Table 1.3.1a defines the high-level conformance requirements that an LMS must adhere
to in order to be SCORM 2004 conformant. Each of the Conformance Categories defines
the requirements for conformance within that category. The LMS shall adhere to the
conformance requirements of each Conformance Category to be SCORM 2004
conformant.

Table 1.3.1a: Learning Management System (LMS) Conformance Matrix

Learning Management System (LMS) Conformance Matrix

Conformance Label:
e LMS SCORM 2004 Conformant

The LMS shall adhere to the conformance requirements defined for the following Conformance Categories:
e LMS Run-Time Environment Version 1.3.1 (LMS RTE 1.3.1)

e LMS Content Aggregation Model Version 1.3.1 (LMS CAM 1.3.1)
e LMS Sequencing and Navigation Version 1.3.1 (LMS SN 1.3.1)

Conformance Category:
e LMSRTE13.1

Requirements Summary:

e  The LMS shall be able to launch an Asset, and

e  The LMS shall be able to launch a known SCORM 2004 conformant Sharable Content Object
(SCO), and

e The LMS shall provide and expose an API Instance as a Document Object Model (DOM) object
that correctly implements all of the API methods, and

e The LMS shall correctly implement support for all SCORM 2004 Run-Time Environment Data
Model Elements, and

e The LMS shall correctly implement support for all SCORM 2004 Navigation Data Model
Elements.

Conformance Category:
e LMSCAM1.3.1
Requirements Summary:
e  The LMS shall be able to “import” and process a known conformant SCORM Content
Aggregation Application Profile Content Package, and
e  The LMS shall correctly initialize SCORM Run-Time Environment Data Model elements based
on information supplied in a Content Package Manifest

Conformance Category:
e LMSSN1.3.1

Requirements Summary:
e  The LMS shall correctly implement all of the sequencing behaviors defined by the pseudo-code
included in the SCORM Sequencing and Navigation (SN) Version 1.3.1, and
e  The LMS shall correctly implement support for all SCORM 2004 Navigation Data Model
Elements, and
e  The LMS shall correctly implement support for Navigation User Interface requirements.

SCORM ® 2004 Conformance Requirements (CR) Version 1.2 CR-1-5
© 2004 Advanced Distributed Learning. All Rights Reserved.




1.3.2. Content Package Conformance Matrix

Table 1.3.2a defines the high-level conformance requirements that a Content Package
must adhere to in order to be SCORM 2004 conformant. Each of the Conformance
Categories defines the requirements for conformance within that category. The Content
Package shall adhere to the conformance requirements of each Conformance Category to
be SCORM 2004 conformant.

Table 1.3.2a: Content Package Conformance Matrix

Content Package Conformance Matrix

Conformance Label:
e CP SCORM 2004 Conformant

The Content Package shall adhere to the conformance requirements defined for the following Conformance
Categories:

e Content Package Content Aggregation Model Version 1.3.1 (CP CAM 1.3.1)

e Content Package Run-Time Environment Version 1.3.1 (CP RTE 1.3.1)

Conformance Category:
e (CPCAM13.1

Requirements Summary:

e The Content Package shall conform to the requirements defined for the Content Package, and

o If the Content Package is a SCORM Content Aggregation Package Application Profile, then the
Manifest shall conform to the Content Aggregation Package Application Profile Manifest
requirements, and

e If'the Content Package is a SCORM Content Aggregation Package Application Profile and the
Manifest contains SCORM Sequencing information, then the sequencing extensions in the
Manifest shall conform to the SCORM Sequencing Extension requirements, and

o Ifthe Content Package is a SCORM Content Aggregation Package Application Profile and the
Manifest contains SCORM Navigation/Presentation information, then the navigation/presentation
extensions in the Manifest shall conform to the SCORM Navigation/Presentation Extension
requirements, and

e If the Content Package is a SCORM Resource Package Application Profile, then the Manifest
shall conform to the Resource Package Application Profile Manifest requirements, and

e If the Content Package Manifest contains SCORM 2004 Metadata, then the metadata shall be
conformant to the corresponding SCORM 2004 Metadata Application Profile conformance
requirements.

ADL NOTE: The SCORM 2004 Metadata Application Profile requirements are determined based on the
placement of metadata in a Content Package Manifest.

Conformance Category:
e CPRTE 1.3.1
Requirements Summary:
e The Content Package shall contain at least one Sharable Content Object (SCO) resource or Asset
resource, and
e All SCO resources identified in the Manifest shall conform to the SCO conformance requirements.

CR-1-6 SCORM ® 2004 Conformance Requirements (CR) Version 1.2
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1.3.3. Sharable Content Object (SCO) Conformance Matrix

Table 1.3.3a defines the high-level conformance requirements that a SCO must adhere to
in order to be SCORM 2004 conformant. Each of the Conformance Categories defines
the requirements for conformance within that category. The SCO shall adhere to the
conformance requirements of each Conformance Category to be SCORM 2004
conformant.

Table 1.3.3a: Sharable Content Object (SCO) Conformance Matrix

Sharable Content Object (SCO) Conformance Matrix

Conformance Label:
e SCO SCORM 2004 Conformant

The SCO shall adhere to the conformance requirements defined for the following Conformance Categories:
e SCO Run-Time Environment Version 1.3.1 (SCO RTE 1.3.1)

Conformance Category:
¢ SCORTE13.1

Requirements Summary:

e The SCO shall search for and find an API Instance named API 1484 11 as a Document Object
Model (DOM) object as defined in the SCORM Run-Time Environment Version 1.3.1, and

e The SCO shall successfully invoke, at a minimum, the Initialize(*””) and Terminate(*”” ) API
methods, and

e Ifused, the SCO shall successfully invoke the Data Transfer Methods, and

e Ifused, the SCO shall successfully invoke the Support Methods, and

e Ifusing the Data Transfer Methods, the SCO shall ensure that all SCORM Run-Time Environment
Data Model elements used in the method calls adhere to the requirements of those elements.

SCORM ® 2004 Conformance Requirements (CR) Version 1.2 CR-1-7
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1.3.4. Metadata Conformance Matrix

Table 1.3.4a defines the high-level conformance requirements that a Metadata XML
Instance must adhere to in order to be SCORM 2004 Conformant. Each of the
Conformance Categories defines the requirements for conformance within that category.
The Metadata XML Instance shall adhere to the conformance requirements of each
Conformance Category to be SCORM 2004 conformant.

Table 1.3.4a: Metadata Conformance Matrix

Metadata Conformance Matrix

Conformance Label:
e MD SCORM 2004 Conformant

The Metadata shall adhere to the conformance requirements defined for the following Conformance
Categories:

e Metadata Content Aggregation Model Version 1.3.1 (MD CAM 1.3.1)

Conformance Category:
e MDCAM13.1

Requirements Summary:
e The Metadata shall conform to exactly one of the SCORM Metadata Application Profiles:
o Asset Metadata Application Profile
o  SCO Metadata Application Profile
o Activity Metadata Application Profile
o Content Organization Metadata Application Profile
o Content Aggregation Metadata Application Profile
If the Metadata contains 1 or more extensions, then those extensions must be well-formed and valid
according to the corresponding provided XML Schema Definition (XSD).

CR-1-8 SCORM ® 2004 Conformance Requirements (CR) Version 1.2
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1.4. Conformance Verification Methodology

Where possible, conformance requirements are validated in an automated fashion, using
the SCORM 2004 Conformance Test Suite. It is not feasible to validate the
implementation of all detailed conformance requirements using the automated test suite.
Some requirements are validated through manual inspection or observation by the test
operator (auditor).

1.5. Compliant vs. Conformant vs. Certified

99 <6

The terms “compliant,” “conformant” and “certified” are used throughout the ADL
Community in different contexts. For the most part, ADL avoids using the term
“SCORM compliant” in favor of “SCORM conformant,” even though e-learning experts
often use the terms “SCORM conformant” and “SCORM compliant” interchangeably.
The reason for this distinction is that the term “compliant” means “to meet requirements,”
but “conformant” means “to follow a standard or specification,” such as SCORM. The
term “conformant” should be used when describing a product that follows the SCORM
2004 specifications.

A “SCORM conformant” product is defined as a product that has passed the SCORM
Conformance Test Suite (Self Test), which indicates that the product conforms to the
latest version of SCORM specifications as outlined in the SCORM Conformance
Requirements. Anyone whose products pass the SCORM Conformance Test Suite can
claim to be SCORM conformant.

A “SCORM certified” product has been independently tested by one of the ADL
Certification Testing Centers and upon passing the Conformance Test Suite, becomes
“ADL certified.” ADL certification assures consumers of distributed learning content
and systems that certified products have successfully implemented SCORM
specifications.

From a technical standpoint, an “ADL certified” product is no different than a “SCORM
conformant” product. The key difference is that “ADL certified” products have been
independently tested not by the LMS vendors or content creators themselves, but by the
independent ADL Certification Testing Centers.

1.6. Conformance Requirements Overview

Each of the conformance requirements tables that are defined in the upcoming sections
has the following format:

SCORM ® 2004 Conformance Requirements (CR) Version 1.2 CR-1-9
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Table 1.6a: Sample Conformance Requirement Table Format

REQ ID

Requirement

REQ <id>

<Text of the conformance requirement>.

Each conformance requirement is given a unique identifier (REQ_ <id>). The <id>
portion is a unique number used to identify and label the conformance requirement. The
REQ_<id> does not necessarily imply a specific sequence to the requirements. The
Requirement column outlines the specific conformance requirement.

CR-1-10
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SECTION 2
LMS Conformance Requirements
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2.1. LMS Conformance Requirements

This section describes the detailed requirements that must be implemented by an LMS to
be SCORM 2004 conformant. In order to be SCORM 2004 conformant, an LMS is
required to support various aspects of the SCORM Run-Time Environment (RTE) [1],
the SCORM Content Aggregation Model (CAM) [1] and the SCORM Sequencing and
Navigation (SN) [1].

The conformance requirements for an LMS are divided into the following sections to
address different aspects of SCORM individually. They are as follows:

Section 2.1.1: Launch Conformance Requirements

Section 2.1.2: API Implementation Conformance Requirements

Section 2.1.3: Run-Time Environment Data Model Conformance Requirements
Section 2.1.4: Run-Time Environment Data Model Data Type Conformance
Requirements

e Section 2.1.5: Navigation Data Model Conformance Requirements

e Section 2.1.6: Sequencing Conformance Requirements

The purpose of the LMS Conformance Test is to verify that an LMS implements the
conformance requirements as outlined in this section. The LMS Conformance Test is
designed to test several conformance categories:

e Conformance Category 1: LMS RTE 1.3.1 — The LMS is conformant to the
requirements defined in the SCORM Run-Time Environment Version 1.3.1.

e Conformance Category 2: LMS CAM 1.3.1 — The LMS is conformant to the
requirements defined in the SCORM Content Aggregation Model Version 1.3.1.

e Conformance Category 3: LMS SN 1.3.1 — The LMS is conformant to the
requirements defined in the SCORM Sequencing and Navigation Version 1.3.1.

In order to test these conformance categories, the LMS Conformance Test uses a set of
SCORM Content Aggregation Packages that are to be imported into the LMS. The
content packages, manifests, sequencing rules and learning resources (SCOs and Assets)
that comprise the content packages exercise the various aspects of the LMS’s
implementation of SCORM 2004.

Based on the satisfaction of the LMS Conformance Requirements defined for the above
conformance categories, the LMS may or may not be found to be SCORM 2004 LMS
Conformant.

A key requirement defined by the LMS CAM 1.3.1 Conformance Category is that the
LMS shall provide the capability to import a SCORM Content Aggregation Packages
using a SCORM Package Interchange File (PIF). It is necessary for the LMS to do this
with content packages in order to attain conformance to any of the conformance
categories.
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During the execution of the set of SCORM Content Aggregation Packages, the LMS
Conformance Test will test an LMS’s conformance with its ability to:

launch a learning resource (SCO or Asset)

implement the SCORM Run-Time Environment API
implement the SCORM Run-Time Environment Data Model
implement the SCORM Navigation Data Model

adhere to the SCORM Content Aggregation Model
implement the SCORM Sequencing Behaviors

21.1. Launch Conformance Requirements

It is the responsibility of the LMS to determine which learning resource (Asset or SCO)
is to be launched to the learner. The LMS must determine which Asset or SCO to launch
to the learner based on the defined organization, and possibly the sequencing information
defined in the content package manifest (imsmanifest.xml). The overall launching of
learning resources could be different from learner to learner based on the following
factors:

e Sequencing information defined for the learning activities for which the learning
resource is associated.

e Learner’s performance within the overall context of the content aggregation for
which the learning resource is contained in.

e The state of the learning experience in relation to the content and the content
aggregation for which it is contained in.

The LMS shall adhere to the requirements defined in Table 2.1.1a to be considered
conformant to the LMS RTE 1.3.1 conformance category.

Table 2.1.1a: LMS Launch Conformance Requirements

REQ ID Requirement

REQ 22 The LMS shall launch the learning resources defined in the Content Package
Manifest (imsmanifest.xml) based on the <resource> referenced by a leaf
<item> that is found in the content organization (<organization>).

REQ 22.1 The LMS shall be able to launch a SCORM 2004 Sharable Content Object
(identified in an imsmanifest.xml as a <resource> with an attribute of
adlcp:scormType="sco").

REQ 22.2 The LMS shall be able to launch a SCORM Asset (identified in an
imsmanifest.xml as a <resource> with an attribute of
adlcp:scormType="asset").

REQ 23 The LMS shall launch learning resources using the Hypertext Transfer Protocol
(HTTP) protocol.
REQ 24 The LMS shall launch a learning resource in a Document Object Model (DOM)

frameset child window, or new browser (DOM) window relative to the LMS's
controlling browser (DOM) window.
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REQ 25 The LMS shall only launch one SCO at a time. From the LMS's perspective there
may only be one "currently executing" SCO.
2.1.2. APl Implementation Conformance Requirements

The SCORM Run-Time Environment API provides a consistent means by which SCOs
can communicate and exchange data with LMSs. The LMS is required to implement an
API Instance that supports the methods defined by the SCORM Run-Time Environment.

The LMS shall adhere to the requirements defined in Table 2.1.2a to be considered
conformant to the LMS RTE 1.3.1 conformance category.

Table 2.1.2a: LMS API Implementation Conformance Requirements

REQ ID Requirement

REQ 1 The LMS shall implement the API so that it can be invoked via ECMA Script
(JavaScript).

REQ 1.1 The LMS's API implementation shall allow its methods to be invoked using
ECMAScript (JavaScript).

REQ 1.2 The LMS shall implement all API implementation method parameters as ECMAScript
character strings.

REQ 1.3 The LMS shall implement all API implementation method return values as
ECMAScript character strings.

REQ 1.4 The LMS's API implementation method names shall be case-sensitive.

REQ 1.5 The LMS's API method parameters and return values that represent integers, real
numbers, durations, and times shall be encoded as they would be by the ECMAScript-
to-string cast conversion.

REQ 2 The LMS shall implement the API so that is accessible via a DOM object.

REQ 2.1 The LMS's API implementation shall be made accessible as an instantiated object in the
DOM environment of the SCO.

REQ 2.2 The LMS's API implementation shall be instantiated in any of the following DOM
elements:

REQ 2.2.1 The LMS's API Implementation can be located in any window in the chain of parents of]
the window within which the SCO is launched, up to and including the top window of
the Web browser.

REQ 2.2.2 The LMS's API Implementation can be located in the opener window of the window
within which the SCO is launched.

REQ 2.23 The LMS's API Implementation can be located in any window in the chain of parents of]
the opener window within which the SCO is launched, if any exist, up to and including
the top window of the Web browser.

REQ 2.3 The LMS's API instance shall be instantiated before the SCO is launched.

REQ 2.4 The API instance, provided by an LMS, shall be responsible for maintaining a
communication session with 1 and only 1 SCO during the duration of the SCO.

REQ_2.5 The LMS's API instance shall be a DOM object named APT 1484 11.

REQ 2.6 The LMS's API instance (DOM object) shall have an attribute named version.

REQ 2.6.1 The LMS's API instance (DOM object) version attribute shall have the first three
characters of its value be: 1.0.
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REQ 2.6.2 If there are more than three characters in the value of the API instance's version
attribute the fourth character shall be:

e . (“period” - the defined separator). Any following characters are
implementation defined.

REQ 3 An LMS's API Implementation States shall be implemented as follows:

REQ 3.1 When an LMS's API is instantiated it shall have a starting error code of 0.

REQ 3.2 If a non-empty characterstring parameter is passed to a method that requires an empty
character string parameter (e.g. Initialize, Terminate, Commit), error code 201 shall be
returned by the LMS.

REQ 4 The LMS shall adhere to the following Initialize() API method requirements:

REQ 4.1 The LMS shall implement the Initialize() API method with the following signature:
return_status = Initialize("").

REQ 4.1.1 The parameter passed into the Initialize() API method shall be an empty
characterstring ("").

REQ 4.2 If the communication session has not been initialized and the Initialize() API method is
invoked and fails, the LMS shall set the error code to General Initialization Failure
(102) and return false.

REQ 4.3 If the communication session has been initialized and the Initialize() API method is
invoked again, the LMS shall set the error code to Already Initialized (103) and return
false.

REQ 4.4 If the communication session has been terminated and the Initialize() API method is
invoked, the LMS shall set the error code to Content Instance Terminated (104) and
return false.

REQ 4.5 If the communication session has not been initialized and the Initialize() API method is
successful, the LMS shall set the error code to No Error (0) and return true.

REQ 5 The LMS shall adhere to the following Terminate() API method requirements:

REQ 5.1 The LMS shall implement the Terminate() API method with the following signature:
return_status = Terminate("'").

REQ 5.1.1 The parameter passed into the Terminate() API method shall be an empty
characterstring ("").

REQ 5.2 If the communication session has been initialized and the Terminate() API method is
successful, the LMS shall set the error code to No Error (0) and return true.

REQ 5.2.1 If the communication session has been initialized and the Terminate() API method is
successful, the LMS shall persist any data set by the SCO (equivalent to an implicit
Commit method call).

REQ 5.2.1.1 [If the persistence of data fails, the LMS shall set the error code to General Commit
Failure (391) and return false.

REQ 5.3 If the communication session has been initialized and the Terminate() API method
fails, the LMS shall set the error code to General Termination Failure (111) and return
false.

REQ 5.4 If the communication session has not been initialized and the Terminate() API method
is invoked, the LMS shall set the error code to Termination Before Initialization (112)
and return false.

REQ 5.5 If the communication session has been terminated and the Terminate() API method is
invoked, the LMS shall set the error code to Termination After Termination (113) and
return false.

REQ 6 The LMS shall adhere to the following GetValue() API method requirements:

CR-2-6 SCORM ® 2004 Conformance Requirements (CR) Version 1.2

© 2004 Advanced Distributed Learning. All Rights Reserved.



REQ 6.1

The LMS shall implement the GetValue() API method with the following signature:
return_value = GetValue(parameter).

REQ 6.1.1

The parameter shall be a data model element name for which a value is to be retrieved.

REQ 6.2

If the communication session has been initialized and the GetValue() API method is
invoked successfully, the LMS shall set the error code to No Error (0) and return the
requested data.

REQ 6.3

If the communication state has been initialized and the GetValue() API method is
invoked where the parameter is not recognized by the LMS, the LMS shall set the error
code to Undefined Data Model Element (401) and return an empty characterstring ("").

REQ 6.4

If the communication state has been initialized and the GetValue() API method is
invoked where the parameter is recognized but not implemented by the LMS, the LMS
shall set the error code to Unimplemented Data Model Element (402) and return an
empty characterstring ("").

REQ 6.5

If the communication state has been initialized and the GetValue() API method is
invoked where the request is for a data model element that has not been initialized with
a value, the LMS shall set the error code to Data Model Element Value Not Initialized
(403) and return an empty characterstring ("").

REQ 6.6

If the communication state has been initialized and the GetValue() API method is
invoked where the request is for a data model element that is write-only, the LMS shall
set the error code to Data Model Element Is Write Only (405) and return an empty
characterstring ("").

REQ 6.7

If the communication state has been initialized and the GetValue() API method is
invoked unsuccessfully and no specific error condition exists, the LMS shall set the
error code to General Get Failure (301) and return an empty characterstring ("")

ADL NOTE: See the SCORM Run-Time Environment for other defined situations for
using this error condition.

REQ 6.8

If the communication state has not been initialized and the GetValue() API method is
invoked, the LMS shall set the error code to Retrieve Data Before Initialization (122)
and return an empty characterstring ("").

REQ 6.9

If the communication state has been terminated and the GetValue() API method is
invoked, the LMS shall set the error code to Retrieve Data After Termination (123) and
return an empty characterstring ("").

REQ 7

The LMS shall adhere to the following SetValue() API method requirements:

REQ 7.1

The LMS shall implement the SetValue() API method with the following signature:
return_status = SetValue(parameter_1,parameter_2).

REQ 7.1.1

parameter 1 shall be a characterstring value representing a complete identification of a
data model element within a data model.

REQ 7.1.2

parameter 2 shall be a characterstring value representing the value to which the
contents of parameter 1 are to be set.

REQ 7.2

If the communication session has been initialized and the SetValue() API method is
successful, the LMS shall set the error code to No Error (0) and return true.

REQ 7.3

If the communication session has been initialized and the SetValue() API method is
invoked where parameter 1 is not recognized by the LMS, the LMS shall set the error
code to Undefined Data Model Element (401) and return false.

REQ 7.4

If the communication session has been initialized and the SetValue() API method is
invoked where parameter 1 is recognized but not implemented by the LMS, the LMS
shall set the error code to Unimplemented Data Model Element (402) and return
false.
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REQ 7.5

If the communication session has been initialized and the SetValue() API method is
invoked where parameter 1 is read-only data model element, the LMS shall set the
error code to Data Model Element Is Read Only (404) and return false.

REQ 7.6

If the communication session has been initialized and the SetValue() API method is
invoked where parameter 2 does not match the datatype required by parameter 1, the
LMS shall set the error code to Data Model Element Type Mismatch (406) and return

false.

REQ 7.7

If the communication session has been initialized and the SetValue() API method is
invoked where parameter 2 matches the datatype of parameter 1 but the value was not
in the specified range of values required for parameter 1, the LMS shall set the error
code to Data Model Element Value Out Of Range (407) and return false.

REQ 7.8

If the communication session has been initialized and the SetValue() API method is
invoked where relevant dependencies are not in place (See the Run-Time Environment
Data Model conformance requirements for additional details), the LMS shall set the
error code to Data Model Dependency Not Established (408) and return false.

REQ 7.9

If the communication session has not been initialized and the SetValue() API method is
invoked, the LMS shall set the error code to Store Data Before Initialization (132) and
return false.

REQ 7.10

If the communication session has been terminated and the SetValue() API method is
invoked, the LMS shall set the error code to Store Data After Termination (133) and
return false.

REQ 7.11

If the communication state has been initialized and the SetValue() API method is
invoked unsuccessfully and no specific error condition exists, the LMS shall set the
error code to General Set Failure (351) and return false.

ADL NOTE: See the SCORM Run-Time Environment for other defined situations for
using this error condition.

REQ 7.12

If the communication state has been initialized and the SetValue() API method is
invoked on a data model element that would cause a data model record “to-be” created
(those data model elements that are members of a collection) and the call is
unsuccessful, then the LMS shall not create the data model record and the LMS shall
not increase the size of the containing collection. In these cases, the LMS shall return
false and set the appropriate API error code.

REQ 8

The LMS shall adhere to the following Commit() API method requirements:

REQ 8.1

The LMS shall implement the Commit() API method with the following signature:
return_status = Commit("").

REQ 8.1.1

The parameter passed into the Commit() API method shall be an empty characterstring

(HH).

REQ 8.2

If the communication session has been initialized and the Commit() API method is
successful, the LMS shall set the error code to No Error (0) and return t rue.

REQ 8.2.1

During a Commit() API method call, the LMS shall persist any data that was set, and
has not been persisted since the last successful call to Commit("") or Initialize(""),
whichever occurred most recently.

REQ 8.3

If the communication state has been initialized and the Commit() API method fails, the
LMS shall set the error code to General Commit Failure (391) and return false

REQ 8.4

If the communication state has not been initialized and the Commit() API method is
invoked, the LMS shall set the error code to Commit Before Initialization (142) and
return false.

REQ 8.5

If the communication state has been terminated and the Commit() API method is
invoked, the LMS shall set the error code to Commit After Termination (143) and
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return false.

REQ 9 The LMS shall adhere to the following GetLastError() API method requirements:

REQ 9.1 The LMS shall implement the GetLastError() API method with the following
signature: return_status = GetLastError().

REQ 9.2 Regardless of the API's state (Not Initialized, Running, Terminated) the LMS shall
return a characterstring (convertible to an integer in the range from 0 to 65536
inclusive) representing the error code of the last error encountered.

REQ 9.3 If an LMS receives subsequent calls to GetLastError() with no other interceding calls
to any other API methods, then the LMS shall return the same error code (returned
previously).

REQ_10 The LMS shall adhere to the following GetErrorString() API method requirements:

REQ 10.1 The LMS shall implement the GetErrorString() API method with the following
signature: return_text = GetErrorString(parameter).

REQ 10.2 The parameter passed into the LMS's GetErrorString() API method shall be the
characterstring representing an error code.

REQ 10.3 Regardless of the API's state (Not Initialized, Running, Terminated), the LMS shall
return any text associated with the parameter (error code) when the specified method
parameter (error code) value is known.

REQ 10.3.1 The characterstring returned shall have a maximum length of 255 characters.

REQ 10.4 If the parameter (error code) passed to GetErrorString() is not known, the LMS shall
return an empty characterstring ("").

REQ 11 The LMS shall adhere to the following GetDiagnostic() API method requirements:

REQ 11.1 The LMS shall implement the GetDiagnostic() API method with the following
signature: diagnostic_text = GetDiagnostic(parameter).

REQ 11.2 Regardless of the API's state (Not Initialized, Running, Terminated), the LMS shall
return diagnostic information for the specified method parameter value when the
parameter value passed to the GetDiagnostic API method is known.

REQ 11.2.1 The textual characterstring returned shall have a maximum length of 255 characters.

REQ 11.3 Regardless of the API's state (Not Initialized, Running, Terminated), the LMS shall
return an empty characterstring ("") when the parameter value passed to the
GetDiagnostic API method is not known.

REQ 114 The parameter passed into the LMS's GetDiagnostic() API method shall be a
characterstring.

2.1.3. Run-Time Environment Data Model Conformance

Requirements

The SCORM Run-Time Environment Data Model contains a set of data model elements
that can be tracked by the SCO with an LMS during the run-time execution of the SCO.
The data model describes the information that is exchanged between SCOs and LMSs via
the API. Future versions of SCORM may include additional or alternative

communication mechanisms and/or data models. For this reason, the following data
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model conformance requirements are written such that they can stand independently from
the communication mechanism.

Conformance to the API Implementation Conformance Requirements (refer to Section
2.1.2) is a prerequisite for conformance to the SCORM Run-Time Environment Data
Model conformance requirements, since there is currently only one communication
mechanism supported by SCORM.

LMS are required to implement all of the SCORM Run-Time Environment Data Model
elements. The following list provides a description of the key terms that are used in the
requirements tables in this section to describe the Run-time Environment Data Model
conformance requirements:

e read-only — The LMS shall implement this element such that a SCO may only
retrieve (read) the value using the GetValue() API method. If the SCO attempts
to store (write) a value for this element using the SetValue() API method, the
LMS shall behave according to the API Implementation Conformance
Requirements (refer to Section 2.1.2).

For read-only data model elements, SCOs may only invoke the GetValue() API
method .

e write-only — The LMS shall implement this element such that a SCO may only
store (write) the value using the SetValue() API method. If the SCO attempts to
retrieve (read) a value for this element using the GetValue() API method, the
LMS shall behave according to the API Implementation Conformance
Requirements (refer to Section 2.1.2).

For write-only data model elements, SCOs may only invoke the SetValue() API
method.

e read/write — The LMS shall implement this element such that a SCO may
retrieve (read) the value using the GetValue() API method or store (write) the
value using the SetValue() API method.

For read/write data model elements, SCOs may invoke the SetValue() or
GetValue() API method.

Section 2.1.4 Run-Time Environment Data Model Data Type Conformance Requirements
defines additional requirements about the defined datatypes for each of the data model
elements. LMSs shall adhere to the requirements defined in this section.

The LMS shall adhere to the requirements defined in Table 2.1.3a to be considered
conformant to the LMS RTE 1.3.1 conformance category.

Table 2.1.3a: LMS Run-Time Environment Data Model Conformance Requirements

REQ ID Requirement
REQ 55 The LMS shall implement the cmi._version data model element.
REQ 55.1 The LMS shall implement the emi._version data model element as read-only.
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REQ 55.2 The LMS shall implement the cmi._version data model element as a characterstring.

REQ 553 If a SCO invokes a GetValue() request to retrieve the emi._version, then the LMS
shall return the characterstring 1.0.

REQ 57 The LMS shall support at least the Smallest Permitted Maximum (SPM) of 250
comments from learner.

REQ 57.1 The LMS shall implement the cmi.comments_from_learner._children data model
element.

REQ 57.1.1 The LMS shall implement the cmi.comments_from_learner. children data model
element as a read-only.

REQ 57.1.2 The LMS shall implement the cmi.comments_from_learner._children data model
element as a characterstring.

REQ 57.1.3 If a SCO invokes a GetValue() request to retrieve the
cmi.comments_from_learner._children, then the LMS shall return a comma-
separated list of all cmi.comments_from_learner child data model elements:

o comment
e location
e timestamp

REQ 57.2 The LMS shall implement the cmi.comments_from_learner._count data model
element.

REQ 57.2.1 The LMS shall implement the cmi.comments_from_learner._count data model
element as read-only.

REQ 57.2.2 The LMS shall implement the cmi.comments_from_learner. count data model
element as a non-negative integer.

REQ 57.2.3 If a SCO invokes a GetValue() request to retrieve the
cmi.comments_from_learner._count, then the LMS shall return a characterstring
representing the number of learner comments currently stored by the LMS.

REQ 57.3 The LMS shall implement the cmi.comments_from_learner.n.comment data
model element.

REQ 57.3.1 The LMS shall implement the cmi.comments_from_learner.n.comment data
model as read/write.

REQ 57.3.2 The LMS shall implement the cmi.comments_from_learner.n.comment data
model element as a characterstring with an SPM of 4000 characters.

REQ 57.3.3 If the SCO invokes a GetValue() request on the
cmi.comments_from_learner.n.comment data model element where the index (n)
provided is a number that is greater than the current number of
cmi.comments_from_learner being stored, then the LMS shall set the error code to
General Get Failure (301) and return an empty characterstring ("").

REQ 5734 If the SCO invokes a SetValue() request on the
cmi.comments_from_learner.n.comment data model element where the index (n)
provided is a number that is greater than the current number of
cmi.comments_from_learner being stored, then the LMS shall set the error code to
General Set Failure (351) and return false.
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REQ 57.4 The LMS shall implement the cmi.comments_from_learner.n.location data model
element.

REQ 57.4.1 The LMS shall implement the cmi.comments_from_learner.n.location data model
element as read/write.

REQ 57.4.2 The LMS shall implement the cmi.comments_from_learner.n.location data model
element as a characterstring with an SPM of 250 characters.

REQ 57423 If the SCO invokes a SetValue() request on the
cmi.comments_from_learner.n.location data model element where the index (n)
provided is a number that is greater than the current number of
cmi.comments_from_learner being stored, then the LMS shall set the error code to
General Set Failure (351) and return false.

REQ 5744 If the SCO invokes a SetValue() request on the
cmi.comments_from_learner.n.location data model element where the index (n)
provided is a number that is greater than the current number of
cmi.comments_from_learner being stored, then the LMS shall set the error code to
General Set Failure (351) and return false.

REQ 57.5 The LMS shall implement the cmi.comments_from_learner.n.timestamp data
model element.

REQ 57.5.1 The LMS shall implement the cmi.comments_from_learner.n.timestamp data
model element as read/write.

REQ 57.5.2 The LMS shall implement the cmi.comments_from_learner.n.timestamp data
model element as a time(second,10,0). This value shall be accurate to one second.

REQ 57.5.3 If the SCO invokes a GetValue() request on the
cmi.comments_from_learner.n.timestamp data model element where the index
(n) provided is a number that is greater than the current number of
cmi.comments_from_learner being stored, then the LMS shall set the error code to
General Get Failure (301) and return an empty characterstring ("").

REQ 5754 If the SCO invokes a SetValue() request on the
cmi.comments_from_learner.n.timestamp data model element where the index
(n) provided is a number that is greater than the current number of
cmi.comments_from_learner being stored, then the LMS shall set the error code to
General Set Failure (351) and return false.

REQ 58 The LMS shall support at least 100 SPM comments from the LMS.

REQ 58.1 The LMS shall implement the cmi.comments_from_Ilms._children data model
element.

REQ 58.1.1 The LMS shall implement the cmi.comments_from_Ilms._children data model

element as read-only.

REQ 58.1.2 The LMS shall implement the cmi.comments_from_Ims._children data model
element as a characterstring.

REQ 58.1.3 If a SCO invokes a GetValue() request to retrieve the
cmi.comments_from_Ims._children, then the LMS shall return a comma-separated
list of all cmi.comments_from_Ilms child data model elements:

. comment
. location

e timestamp
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REQ 58.2

The LMS shall implement the cmi.comments_from_Ilms._count data model
element.

REQ 58.2.1

The LMS shall implement the cmi.comments_from_Ilms._count data model
element as read-only.

REQ 58.2.2

The LMS shall implement the cmi.comments_from_Ilms._count data model
element as non-negative integer.

REQ 58.2.3

If a SCO invokes a GetValue() request to retrieve the
cmi.comments_from_Ilms._count, then the LMS shall return the number of
cmi.comments_from_Ims currently stored by the LMS.

REQ 58.3

The LMS shall implement the cmi.comments_from_Ilms.n.comment data model
element.

REQ 58.3.1

The LMS shall implement the cmi.comments_from_lms.n.comment data model
element as read-only.

REQ 58.3.2

The LMS shall implement the cmi.comments_from_Ilms.n.comment data model
element as a localized string_type with an SPM of 4000 characters.

REQ 58.3.3

If the SCO invokes a GetValue() request on the
cmi.comments_from_Ims.n.comment data model element where the index (n)
provided is a number that is greater than the current number of
cmi.comments_from_Ims being stored, then the LMS shall set the error code to
General Get Failure (301) and return an empty characterstring ("").

REQ 58.4

The LMS shall implement the cmi.comments_from_Ilms.n.location data model
element.

REQ 58.4.1

The LMS shall implement the cmi.comments_from_lms.n.location data model
element as read-only.

REQ 58.4.2

The LMS shall implement the cmi.comments_from_Ims.n.location data model
element as a characterstring with an SPM of 250 characters.

REQ 58.4.3

If the SCO invokes a GetValue() request on the
cmi.comments_from_Ilms.n.location data model element where the index (n)
provided is a number greater than the current number of cmi.comments_from_lms
being stored, then the LMS shall set the error code to General Get Failure (301) and
return an empty characterstring ("").

REQ 58.5

The LMS shall implement the cmi.comments_from_lms.n.timestamp data model
element.

REQ 58.5.1

The LMS shall implement the cmi.comments_from_lms.n.timestamp data model
element as read-only.

REQ 58.5.2

The LMS shall implement the cmi.comments_from_lms.n.timestamp data model
element as a time(second, 10,0). This value shall be accurate to one second.

REQ 58.5.3

If the SCO invokes a GetValue() request on the
cmi.comments_from_Ims.n.timestamp data model element where the index (n)
provided is a number greater than the current number of cmi.comments_from_lms
being stored, then the LMS shall set the error code to General Get Failure (301) and
return an empty characterstring ("").

REQ 59

The LMS shall implement the cmi.completion_status data model element.

REQ 59.1

The LMS shall implement the cmi.completion_status data model element as
read/write.
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REQ 59.2 The LMS shall implement the cmi.completion_status data model element as a state
consisting of the following vocabulary tokens:

. completed
. incomplete
e not attempted

. unknown

REQ 59.3 The LMS shall initialize the value of the cmi.completion_status data model
element to the default value of unknown.

REQ 594 The LMS shall implement the cmi.completion_status such that it has the following
effect on sequencing behaviors:

REQ 59.4.1 If the SCO or LMS sets the cmi.completion_status of the SCO to unknown, then
the LMS's sequencing implementation shall behave as if the Attempt Progress Status
for the learning activity associated with the SCO is false.

REQ 59.4.2 If the SCO or LMS sets the cmi.completion_status of the SCO to completed, then
the LMS's sequencing implementation shall behave as if the Attempt Progress Status
for the learning activity associated with the SCO is t rue, and the Attempt
Completion Status for the learning activity associated with the SCO is true.

REQ 59423 If the SCO or LMS sets the cmi.completion_status of the SCO to incomplete,
then the LMS sequencing implementation shall behave as if the Attempt Progress
Status for the learning activity associated with the SCO is t rue, and the Attempt
Completion Status for the learning activity associated with the SCO is false.

REQ_59.5 The LMS shall override the value of the cmi.completion_status data model element
in the following situations:

REQ 59.5.1 If the cmi.progress measure data model element's value is set by the SCO and the
value is less than the emi.completion_threshold data model element's value (if
defined), then the LMS shall set the emi.completion_status data model element's
value to incomplete.

ADL NOTE: In this situation, the LMS shall override any value set by the SCO.

REQ 59.5.2 If the cmi.progress _measure data model element's value is set by the SCO and the
value is greater than or equal to the cmi.completion_threshold data model
element's value (if defined), then the LMS shall set the cmi.completion_status data
model element's value to completed.

ADL NOTE: In this situation, the LMS shall override any value set by the SCO.

REQ 60 The LMS shall implement the cmi.completion_threshold data model element.

REQ 60.1 The LMS shall implement the cmi.completion_threshold data model element as
read-only.

REQ _60.2 The LMS shall implement the cmi.completion_threshold data model element as

real (10,7). The data model element shall support a range between (0.0 .. 1.0).
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REQ 60.3

The LMS shall initialize this data model element using the ADL SCORM CAM
Version 1.3 Content Packaging Extensions namespace element
<adlcp:completionThreshold>. If an <adlcp:completionThreshold> element
does not exist as a child element of the <imscp:item> element (associated with the
SCO resource), then the element shall remain uninitialized.

REQ 60.4

If a SCO attempts to retrieve the cmi.completion_threshold and no completion
threshold was defined in the Content Package Manifest
(<adlcp:completionThreshold> element), then the LMS shall adhere to the
GetValue API method requirements (Data Model Element Value Not Initialized).

REQ 61

The LMS shall implement the cmi.credit data model element.

REQ 61.1

The LMS shall implement the cmi.credit data model element as read-only.

REQ 61.2

The LMS shall implement the cmi.credit data model element as a state consisting of
the following vocabulary tokens:

. credit

® no-credit

REQ 61.3

The LMS shall initialize the value of the cmi.credit data model element to the
default value of credit.

REQ 62

The LMS shall implement the cmi.entry data model element.

REQ 62.1

The LMS shall implement the cmi.entry data model element as read-only.

REQ 62.2

The LMS shall implement the cmi.entry data model element as a state consisting of
the following vocabulary tokens:

e ab-initio
® resume

e "' (empty characterstring)

REQ 62.3

The LMS shall initialize the cmi.entry data model element based on the following
rules:

REQ 62.3.1

If this is the first learner session on a learner attempt, then the LMS shall set the
cmi.entry to ab-initio prior to initial launch of the SCO.

REQ 62.3.2

If the learner attempt on the SCO is being resumed from a suspended learner session
(cmi.exit is set to 1ogout or suspend), then the LMS shall initialize the cmi.entry
value to resume.

REQ 62.3.3

For all other conditions, the LMS shall set the cmi.entry to an empty characterstring

(YHI).

REQ 63

The LMS shall implement the cmi.exit data model element.

REQ 63.1

The LMS shall implement the cmi.exit data model element as write-only.

REQ 63.2

The LMS shall implement the cmi.exit data model element as a state consisting of
the following vocabulary tokens:

. time-out
. suspend
. logout

e normal

e “” (empty characterstring).
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REQ 63.3 The LMS shall initialize the value of the emi.exit data model element to the default
value of “” (empty characterstring).

REQ 634 The LMS shall implement cmi.exit such that it has the following effect on
sequencing behaviors:

REQ 63.4.1 If the SCO sets cmi.exit to time-out, the LMS shall process an "Exit All"
navigation request when the SCO is taken away, instead of any pending (from the
learner or LMS) navigation request.

REQ 63.4.2 If the SCO sets cmi.exit to suspend, the LMS sequencing implementation shall
behave as if the Activity is Suspended value of the learning activity associated with
the SCO is true.

REQ 63423 If the SCO sets cmi.exit to 1ogout, the LMS sequencing implementation shall
process a "Suspend All" navigation request when the SCO is taken away, instead of
any pending (from the learner or LMS) navigation request.

REQ 64 The LMS shall support at least the SPM of 250 interactions.

REQ 64.1 The LMS shall implement the cmi.interactions._children data model element.

REQ 64.1.1 The LMS shall implement the cmi.interactions._children data model element as
read-only.

REQ 64.1.2 The LMS shall implement the cmi.interactions._children data model element as a
characterstring.

REQ 64.1.3 If a SCO invokes a GetValue() request to retrieve the cmi.interactions. children,
then the LMS shall return a comma-separated list of all emi.interactions child data
model elements

e id

e type

e objectives

e timestamp

o correct_responses
e weighting

. learner response
U result

o latency

e description

REQ _64.2 The LMS shall implement the cmi.interactions._count data model element.

REQ 64.2.1 The LMS shall implement the cmi.interactions._count data model element as read-
only.

REQ 64.2.2 The LMS shall implement the cmi.interactions._count data model element as a
non-negative integer.

REQ 64.2.3 If a SCO invokes a GetValue() request to retrieve the cmi.interactions._count, then
the LMS shall return the number of interactions currently stored by the LMS.

REQ 64.3 The LMS shall implement the cmi.interactions.n.id data model element.
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REQ 64.3.1

The LMS shall implement the cmi.interactions.n.id data model element as a
read/write.

REQ 64.3.2

The LMS shall implement the cmi.interactions.n.id data model element as a
long_identifier type with an SPM of 4000 characters.

REQ 64.3.3

If the SCO invokes a GetValue() request on the cmi.interactions.n.id data model
element where the index (n) provided is a number that is greater than the current
number of emi.interactions being stored, then the LMS shall set the error code to
General Get Failure (301) and return an empty characterstring ("").

REQ 64.3.4

If the SCO invokes a SetValue() request on the cmi.interactions.n.id data model
element where the index (n) provided is a number that is greater than the current
number of cmi.interactions being stored, then the LMS shall set the error code to
General Set Failure (351) and return false.

REQ 64.4

The LMS shall implement the cmi.interactions.n.type data model element.

REQ 64.4.1

The LMS shall implement the cmi.interactions.n.type data model element as
read/write.

REQ 64.4.2

The LMS shall implement the cmi.interactions.n.type data model element as a state
consisting of the following vocabulary tokens:

U true-false

e choice

e fill-in

. long-fill-in
U likert

e matching

e performance
° sequencing

e numeric

o other

REQ 64.4.3

If the SCO invokes a GetValue() request on the cmi.interactions.n.type data model
element where the index (n) provided is a number that is greater than the current
number of cmi.interactions being stored, then the LMS shall set the error code to
General Get Failure (301) and return an empty characterstring ("").

REQ 64.4.4

If the SCO invokes a SetValue() request on the cmi.interactions.n.type data model
element where the index (n) provided is a number that is greater than the current
number of cmi.interactions being stored, then the LMS shall set the error code to
General Set Failure (351) and return false.

REQ 64.5

The LMS shall support at least 10 (SPM) interaction's objectives.

REQ 64.5.1

The LMS shall implement the cmi.interactions.n.objectives. count data model
element.

REQ 64.5.1.1

The LMS shall implement the cmi.interactions.n.objectives. count data model
element as read-only.

REQ 64.5.1.2

The LMS shall implement the cmi.interactions.n.objectives. _count data model
element as a non-negative integer.
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REQ 64.5.1.3

If a SCO invokes a GetValue() request to retrieve the
cmi.interactions.n.objectives._count, then the LMS shall return the number of
interaction objectives currently stored by the LMS.

REQ 64.5.2

The LMS shall implement the cmi.interactions.n.objectives.m.id data model
element.

REQ 64.5.2.1

The LMS shall implement cmi.interactions.n.objectives.m.id data model element
as read/write.

REQ 64.5.2.2

The LMS shall implement the cmi.interactions.n.objectives.m.id data model
element as a long_identifier type with an SPM of 4000 characters.

REQ 64.5.2.3

If the SCO invokes a GetValue() request on the cmi.interactions.n.objectives.m.id
data model element where the index (m) provided is a number that is greater than
the current number of cmi.interactions.n.objectives being stored, then the LMS
shall set the error code to General Get Failure (301) and return an empty
characterstring ("").

REQ 64.5.2.4

If the SCO invokes a SetValue() request on the cmi.interactions.n.objectives.m.id
data model element where the index (m) provided is a number that is greater than
the current number of cmi.interactions.n.objectives being stored, then the LMS
shall set the error code to General Set Failure (351) and return false.

REQ 64.5.2.5

If the cmi.interactions.n.id has not been set prior to the request to set the
cmi.interactions.n.objectives.m.id, then the LMS shall set the error code to Data
Model Dependency Not Established (408), return false and not change the current
state of the data model element.

REQ 64.6

The LMS shall implement the cmi.interactions.n.timestamp data model element.

REQ 64.6.1

The LMS shall implement the cmi.interactions.n.timestamp data model element as
read/write.

REQ 64.6.2

The LMS shall implement the cmi.interactions.n.timestamp data model element as
a time(second,10,0). This value shall be accurate to one second.

REQ 64.6.3

If the SCO invokes a GetValue() request on the cmi.interactions.n.timestamp data
model element where the index (n) provided is a number that is greater than the
current number of cmi.interactions being stored, then the LMS shall set the error
code to General Get Failure (301) and return an empty characterstring ("").

REQ 64.6.4

If the SCO invokes a SetValue() request on the cmi.interactions.n.timestamp data
model element where the index (n) provided is a number that is greater than the
current number of cmi.interactions being stored, then the LMS shall set the error
code to General Set Failure (351) and return false.

REQ 64.6.5

If the cmi.interactions.n.id has not been set prior to the request to set the
cmi.interactions.n.timestamp, then the LMS shall set the error code to Data Model
Dependency Not Established (408), return false and not change the current state of
the data model element.
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REQ 64.7 The LMS shall implement the cmi.interactions.n.correct_responses data model
elements.

ADL NOTE: The SPM value for the number of correct_responses that the LMS
shall support changes based on the cmi.interactions.n.type clement.

REQ 64.7.1 The LMS shall implement the cmi.interactions.n.correct_responses._count data
model element.

REQ 64.7.1.1 The LMS shall implement the cmi.interactions.n.correct_reponses._count data
model element as read-only.

REQ 64.7.1.2 The LMS shall implement the cmi.interactions.n.correct_responses._count data
model element as a non-negative integer.

REQ 64.7.1.3 If a SCO invokes a GetValue() request to retrieve the
cmi.interactions.n.correct_responses._count, then the LMS shall return the
number of correct responses currently stored by the LMS.

REQ 64.7.2 The LMS shall implement the cmi.interactions.n.correct_responses.m.pattern
data model element.

REQ 64.7.2.1 The LMS shall implement the cmi.interactions.n.correct_responses.m.pattern
data model element as read/write.

REQ 64.7.2.2 The LMS shall implement the cmi.interactions.n.correct_responses.m.pattern
data model element to adhere to the appropriate interaction type
(cmi.interactions.n.type). This type changes based on the value of the
cmi.interactions.n.type data model element. Refer to Section 2.1.4 Run-Time
Environment Data Model Data Type Conformance Requirements for details on the
datatype of correct_responses.

REQ 64.7.2.3 If the SCO invokes a GetValue() request on the
cmi.interactions.n.correct_responses.m.pattern data model element where the
index (m) provided is a number that is greater than the current number of
cmi.interactions.n.correct_responses being stored, then the LMS shall set the error
code to General Get Failure (301) and return an empty characterstring ("").

REQ 64.7.2.4 If the SCO invokes a SetValue() request on the
cmi.interactions.n.correct_responses.m.pattern data model element where the
index (m) provided is a number that is greater than the current number of
cmi.interactions.n.correct_responses being stored, then the LMS shall set the error
code to General Set Failure (351) and return false.

REQ 64.7.2.5 If the cmi.interactions.n.id and cmi.interactions.n.type have not been set prior to
the request to set the cmi.interactions.n.correct_responses.m.pattern, then the
LMS shall set the error code to Data Model Dependency Not Established (408),
return false and not change the current state of the data model element.

REQ 64.7.2.6 If the interaction type (cmi.interactions.n.type) is t rue-false then the LMS
shall manage 1 and only 1 correct response pattern.

REQ 64.7.2.6.1 |If a SCO attempts to set more than one correct response pattern then the LMS shall
set the error code to 351 and return false.

REQ 64.7.2.7 If the interaction type (cmi.interactions.n.type) is choice then the LMS shall
manage at least 10 correct response patterns (SPM requirement).

REQ 64.7.2.7.1 |If the interaction type (cmi.interactions.n.type) is choice then correct response
patterns shall be unique for a SCO.
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REQ_64.7.2.7.1.1

If a correct response pattern for a choice interaction type, within the scope of a SCO,
is found not to be unique with respect to the other correct response patterns managed
by the LMS for the SCO, then the LMS shall set the error code to 351 and return

false.

REQ 64.7.2.8 If the interaction type (cmi.interactions.n.type) is £i11-in then the LMS shall
manage at least 5 correct response patterns (SPM requirement).

REQ 64.7.2.9 If the interaction type (cmi.interactions.n.type) is long-£i11-in then the LMS
shall manage at least 5 correct response patterns (SPM requirement).

REQ_64.7.2.10 If the interaction type (cmi.interactions.n.type) is 1ikert then the LMS shall

manage 1 and only 1 correct response pattern.

REQ _64.7.2.10.1

If a SCO attempts to set more than one correct response pattern then the LMS shall
set the error code to 351 and return false.

REQ 64.7.2.11 If the interaction type (cmi.interactions.n.type) is matching then the LMS shall
manage at least 5 correct response patterns (SPM requirement).

REQ 64.7.2.12 If the interaction type (cmi.interactions.n.type) is performance then the LMS
shall manage at least 5 correct response patterns (SPM requirement).

REQ 64.7.2.13 If the interaction type (cmi.interactions.n.type) is sequencing then the LMS shall

manage at least 5 correct response patterns (SPM requirement).

REQ_64.7.2.13.1

If the interaction type (cmi.interactions.n.type) is sequencing then correct
response patterns shall be unique for a SCO.

REQ_64.7.2.13.1.1

If a correct response pattern for a sequencing interaction type, within the scope of a
SCO, is found not to be unique with respect to the other correct response patterns
managed by the LMS for the SCO, then the LMS shall set the error code to 351 and
return false.

REQ 64.7.2.14 If the interaction type (cmi.interactions.n.type) is numeric then the LMS shall
manage 1 and only 1 correct response pattern.

REQ 64.7.2.14.1 |If a SCO attempts to set more than one correct response pattern then the LMS shall
set the error code to 351 and return false.

REQ 64.7.2.15 If the interaction type (cmi.interactions.n.type) is other then the LMS shall

manage 1 and only 1 correct response pattern.

REQ 64.7.2.15.1

If a SCO attempts to set more than one correct response pattern then the LMS shall
set the error code to 351 and return false.

REQ _64.8 The LMS shall implement the cmi.interactions.n.weighting data model element.

REQ 64.8.1 The LMS shall implement the cmi.interactions.n.weighting data model element as
read/write.

REQ 64.8.2 The LMS shall implement the cmi.interactions.n.weighting data model element as
areal (10,7).

REQ 64.8.3 If the SCO invokes a GetValue() request on the cmi.interactions.n.weighting data
model element where the index (n) provided is a number that is greater than the
current number of cmi.interactions being stored, then the LMS shall set the error
code to General Get Failure (301) and return an empty characterstring ("").

REQ 64.84 If the SCO invokes a SetValue() request on the cmi.interactions.n.weighting data
model element where the index (n) provided is a number that is greater than the
current number of cmi.interactions being stored, then the LMS shall set the error
code to General Set Failure (351) and return false.
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REQ 64.8.5 If the cmi.interactions.n.id has not been set prior to the request to set the
cmi.interactions.n.weighting, then the LMS shall set the error code to Data Model
Dependency Not Established (408), return false and not change the current state of
the data model element.

REQ _64.9 The LMS shall implement the cmi.interactions.n.learner_response data model
element.
REQ _64.9.1 The LMS shall implement the cmi.interactions.n.learner_response data model

element as read/write.

REQ 64.9.2 The LMS shall implement the cmi.interactions.n.learner_response data model
element to adhere to the appropriate interaction type (cmi.interactions.n.type).
This type changes based on the value of the cmi.interactions.n.type data model
element. See the Data Model Datatype conformance requirements for details on the
datatype of cmi.interactions.n.learner_response.

REQ 64.9.3 If the SCO invokes a GetValue() request on the
cmi.interactions.n.learner_response data model element where the index (n)
provided is a number that is greater than the current number of cmi.interactions
being stored, then the LMS shall set the error code to General Get Failure (301) and
return an empty characterstring ("").

REQ 6494 If the SCO invokes a SetValue() request on the
cmi.interactions.n.learner_response data model element where the index (n)
provided is a number that is greater than the current number of cmi.interactions
being stored, then the LMS shall set the error code to General Set Failure (351) and
return false.

REQ 64.9.5 If the cmi.interactions.n.id and cmi.interactions.n.type have not been set prior to
the request to set the cmi.interactions.n.learner_response, then the LMS shall set
the error code to Data Model Dependency Not Established (408), return false and
not change the current state of the data model element.

REQ 64.10 The LMS shall implement the cmi.interactions.n.result data model element.

REQ 64.10.1 The LMS shall implement the cmi.interactions.n.result data model element as
read/write.

REQ 64.10.2 The LMS shall implement the cmi.interactions.n.result data model element as a

state consisting of the following vocabulary tokens:
J correct
e incorrect
e unanticipated
U neutral

e real(10,7).

REQ 64.10.3 If the SCO invokes a GetValue() request on the cmi.interactions.n.result data
model element where the index (n) provided is a number that is greater than the
current number of cmi.interactions being stored, then the LMS shall set the error
code to General Get Failure (301) and return an empty characterstring ("").

REQ 64.10.4 If the SCO invokes a SetValue() request on the cmi.interactions.n.result data
model element where the index (n) provided is a number that is greater than the
current number of cmi.interactions being stored, then the LMS shall set the error
code to General Set Failure (351) and return false.
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REQ 64.10.5

If the cmi.interactions.n.id has not been set prior to the request to set the
cmi.interactions.n.result, then the LMS shall set the error code to Data Model
Dependency Not Established (408), return false and not change the current state of
the data model element.

REQ 64.11

The LMS shall implement the cmi.interactions.n.latency data model element.

REQ 64.11.1

The LMS shall implement the cmi.interactions.n.latency data model element as
read/write.

REQ 64.11.2

The LMS shall implement the cmi.interactions.n.latency data model element as a
timeinterval(second,10,2).

REQ 64.11.3

If the SCO invokes a GetValue() request on the cmi.interactions.n.latency data
model element where the index (n) provided is a number that is greater than the
current number of cmi.interactions being stored, then the LMS shall set the error
code to General Get Failure (301) and return an empty characterstring ("").

REQ 64.11.4

If the SCO invokes a SetValue() request on the cmi.interactions.n.latency data
model element where the index (n) provided is a number that is greater than the
current number of cmi.interactions being stored, then the LMS shall set the error
code to General Set Failure (351) and return false.

REQ 64.11.5

If the cmi.interactions.n.id has not been set prior to the request to set the
cmi.interactions.n.latency, then the LMS shall set the error code to Data Model
Dependency Not Established (408), return false and not change the current state of
the data model element.

REQ 64.12

The LMS shall implement the cmi.interactions.n.description data model element.

REQ 64.12.1

The LMS shall implement the cmi.interactions.n.description data model element
as a read/write.

REQ 64.12.2

The LMS shall implement the emi.interactions.n.description data model element
as a localized_string_type with an SPM of 250 characters.

REQ 64.12.3

If the SCO invokes a GetValue() request on the cmi.interactions.n.description data
model element where the index (n) provided is a number that is greater than the
current number of cmi.interactions being stored, then the LMS shall set the error
code to General Get Failure (301) and return an empty characterstring ("").

REQ 64.12.4

If the SCO invokes a SetValue() request on the cmi.interactions.n.description data
model element where the index (n) provided is a number that is greater than the
current number of cmi.interactions being stored, then the LMS shall set the error
code to General Set Failure (351) and return false.

REQ 64.12.5

If the cmi.interactions.n.id has not been set prior to the request to set the
cmi.interactions.n.description, then the LMS shall set the error code to Data
Model Dependency Not Established (408), return false and not change the current
state of the data model element.

REQ 65

The LMS shall implement the cmi.launch_data data model element.

REQ 65.1

The LMS shall implement the cmi.launch_data data model element as read-only.

CR-2-22

SCORM ® 2004 Conformance Requirements (CR) Version 1.2
© 2004 Advanced Distributed Learning. All Rights Reserved.



REQ 65.2

The LMS shall implement the cmi.launch_data data model element as a
characterstring with an SPM of 4000 characters.

REQ 65.3

The LMS shall initialize this data model element using the ADL SCORM CAM
Version 1.3 Content Packaging Extensions namespace element
<adlcp:dataFromLMS>. If an <adlcp:dataFromLMS> element does not exist as
a child element of the <imscp:item> element (associated with the SCO resource),
then the element shall remain uninitialized.

REQ 66

The LMS shall implement the cmi.learner_id data model element.

REQ 66.1

The LMS shall implement the cmi.learner_id data model element as read-only.

REQ 66.2

The LMS shall implement the cmi.learner_id data model element as a
long_identifer type with an SPM of 4000 characters.

REQ 66.3

The LMS shall be responsible for initializing the cmi.learner_id.

ADL NOTE: How this is done is currently outside the scope of SCORM (e.g., this
is typically handled via a learner registration system within the LMS).

REQ 67

The LMS shall implement the cmi.learner_name data model element.

REQ 67.1

The LMS shall implement the cmi.learner name data model element as read-only.

REQ 67.2

The LMS shall implement the cmi.learner_name data model element as a
localized_string_type with an SPM of 250 characters.

REQ 67.3

The LMS shall be responsible for initializing the cmi.learner _name.

ADL NOTE: How this is done is currently outside the scope of SCORM (e.g., this
is typically handled via a learner registration system within the LMS).

REQ 68

The LMS shall implement the cmi.learner_preference data model elements as
follows:

REQ 68.1

The LMS shall implement the cmi.learner_preference._children data model
element.

REQ 68.1.1

The LMS shall implement the cmi.learner_preference. children data model
element as read-only.

REQ 68.1.2

The LMS shall implement the cmi.learner_preference._children data model
element as a characterstring.

REQ 68.1.3

If a SCO invokes a GetValue() request to retrieve the
cmi.learner_preference._children, then the LMS shall return a comma-separated
list of all learner preference child data model elements:

e audio level
. language
e delivery speed

e audio captioning

REQ 68.2

The LMS shall implement the cmi.learner preference.language data model
element.

REQ 68.2.1

The LMS shall implement the cmi.learner preference.language data model
element as read/write.

REQ 68.2.2

The LMS shall implement the cmi.learner_preference.language data model
element as a language type with an SPM of 250 characters or an empty
characterstring ("").
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REQ _68.2.3 If the LMS does not provide a mechanism for initializing the learner preferences,
then the default value for the cmi.learner_preference.language should be an empty
characterstring "". This value should be used to initialize the data model element.

REQ 68.3 The LMS shall implement the cmi.learner_preference.delivery_speed data model
element.

REQ 68.3.1 The LMS shall implement the cmi.learner_preference.delivery_speed data model
element as read/write.

REQ 68.3.2 The LMS shall implement the cmi.learner_preference.delivery_speed data model
element as real (10,7). The data model element shall support a range between
0.0 .. *).

REQ 68.3.3 If an LMS does not provide a mechanism for initializing the learner preferences,
then the default value for the cmi.learner_preference.delivery_speed shall be 1.
This value should be used to initialize the data model element.

REQ _68.4 The LMS shall implement the cmi.learner_preference.audio_captioning data
model element.

REQ 68.4.1 The LMS shall implement the cmi.learner_preference.audio_captioning data
model element as read/write.

REQ 68.4.2 The LMS shall implement the cmi.learner_preference.audio_captioning data
model element as a state consisting of the following vocabulary tokens:

° -1
e O
(] 1

REQ 68.4.3 If an LMS does not provide a mechanism for initializing the learner preferences,
then the default value for the cmi.learner_preference.audio_captioning shall be 0.
This value should be used to initialize the data model element.

REQ 68.5 The LMS shall implement the cmi.learner_preference.audio_level data model
element.

REQ 68.5.1 The LMS shall implement the cmi.learner_preference.audio_level data model
element as read/write.

REQ 68.5.2 The LMS shall implement the cmi.learner_preference.audio_level data model
element as real (10,7). The data model element shall support a value that is greater
than or equal to 0.

REQ 68.5.3 If an LMS does not provide a mechanism for initializing the learner preferences,
then the default value for the cmi.learner preference.audio_level shall be 1. This
value should be used to initialize the data model element.

REQ 69 The LMS shall implement the cmi.location data model element.

REQ 69.1 The LMS shall implement the cmi.location data model element as read/write.

REQ 69.2 The LMS shall implement the cmi.location data model element as a characterstring
with an SPM of 1000 characters.

REQ 70 The LMS shall implement the cmi.max_time_allowed data model element.

REQ _70.1 The LMS shall implement the cmi.max_time_allowed data model element as read-
only.
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REQ 70.2

The LMS shall implement cmi.max_time_allowed as a timeinterval (second,10,2).

REQ 70.3

The LMS shall initialize this data model element using the IMS Simple Sequencing
namespace element <imsss:attemptAbsoluteDurationLimit>. If an
<imsss:attemptAbsoluteDurationLimit> element does not exist as a child element
of the <imscp:item> element (associated with the SCO resource), then the element
shall remain uninitialized.

REQ 71

The LMS shall implement the cmi.mode data model element.

REQ 71.1

The LMS shall implement the cmi.mode data model element as read-only.

REQ 71.2

The LMS shall implement the cmi.mode data model element as a state consisting of
the following vocabulary tokens:

o browse
° normal

° review

REQ 71.3

If a mechanism is not in place to support different modes, then the LMS shall
initialize the cmi.mode data model element to the default value, normal.

REQ 71.4

If the cmi.mode value is browse or review, the LMS shall treat any data sent by
the SCO as informative (in order to make sequencing decisions). Whether or not an
LMS persists any of the data sent by the SCO, while in a mode of review or browse,
is outside the scope of the SCORM.

REQ 72

The LMS shall support at least the SPM of 100 objectives.

REQ 72.1

The LMS shall implement the cmi.objectives._children data model element.

REQ 72.1.1

The LMS shall implement the cmi.objectives. children data model element as
read-only.

REQ 72.1.2

The LMS shall implement the cmi.objectives._children data model element as a
characterstring.

REQ 72.1.3

If a SCO invokes a GetValue() request to retrieve the cmi.objectives._children,
then the LMS shall return a comma-separated list of all objectives child data model
elements:

e id

® score

® success_status

e completion status

® description

REQ 722

The LMS shall implement the cmi.objectives. _count data model element.

REQ 72.2.1

The LMS shall implement the cmi.objectives._count data model element as read-
only.

REQ 72.2.2

The LMS shall implement the cmi.objectives._count data model element as a non-
negative integer.

REQ 72.2.3

If a SCO invokes a GetValue() request to retrieve the cmi.objectives._count, then
the LMS shall return the number of objectives currently stored by the LMS.

REQ 72.3

The LMS shall implement the cmi.objectives.n.id data model element.
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REQ 72.3.1

The LMS shall implement the cmi.objectives.n.id data model element as read/write.

REQ 72.3.2

The LMS shall implement the cmi.objectives.n.id data model element as a
long_identifier type with an SPM of 4000 characters.

REQ 72.3.3

For each objective defined (<imsss:primaryObjective> or <imsss:objective>) that
includes an objectivelD attribute, the LMS is responsible for adhering to the
following initialization requirements:

REQ 72.3.3.1

The objectivelD attribute shall be used to initialize the cmi.objectives.n.id value.

REQ 72.3.3.2

If a Read Objective Normalized Measure map is defined (in a <imsss:mapInfo>
element) and the sequencing implementation is maintaining a valid (Objective
Measure Status is true) Objective Normalize Measure, then the Objective
Normalized Measure shall be used to initialize the cmi.objectives.n.score.scaled.

REQ 72.3.3.3

If a Read Objective Satisfied Status map is defined (in a <imsss:mapInfo> element)
and the sequencing implementation is maintaining a valid (Objective Progres Status
is true) Objective Satisfied Status, then the Objective Satisfied Status shall be used
to initialize the cmi.objectives.n.success_status.as defined by the following
requirmenents.

REQ 72.3.3.3.1

If the Objective Satisfied Status is true, then the cmi.objectives.n.success_status
shall be initialized to passed.

REQ 72.3.3.3.2

If the Objective Satisfied Status is false, then the cmi.objectives.n.success_status
shall be initialized to failed.

REQ 72.3.4

If the SCO invokes a GetValue() request on the cmi.objectives.n.id data model

element where the index (n) provided is a number that is greater than the current
number of cmi.objectives being stored, then the LMS shall set the error code to

General Get Failure (301) and return an empty characterstring ("").

REQ 72.3.5

If the SCO invokes a SetValue() request on the cmi.objectives.n.id data model
element where the index (n) provided is a number that is greater than the current
number of cmi.objectives being stored, then the LMS shall set the error code to
General Set Failure (351) and return false.

REQ 72.4

The LMS shall implement the cmi.objectives.n.score data model elements.

REQ 72.4.1

The LMS shall implement the cmi.objectives.n.score._children data model
element.

REQ 72.4.1.1

The LMS shall implement the cmi.objectives.n.score._children data model element
as read-only.

REQ 72.4.12

The LMS shall implement the cmi.objectives.n.score. children data model element
as a characterstring.

REQ 72.4.1.3

If a SCO invokes a GetValue() request to retrieve the
cmi.objectives.n.score._children, then the LMS shall return a comma-separated list
of all of the scores child data model elements:

° scaled
. raw

. min
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o max

REQ 72.4.2

The LMS shall implement the cmi.objectives.n.score.scaled data model element.

REQ 72.4.2.1

The LMS shall implement the cmi.objectives.n.score.scaled data model element as
read/write.

REQ 72.4.2.2

The LMS shall implement the cmi.objectives.n.score.scaled data model element as
areal (10,7). The value shall be in the range of -1.0 to 1.0, inclusive.

REQ 72.4.2.3

The LMS shall implement cmi.objectives.n.score.scaled such that it has the
following effect on sequencing behaviors:

REQ 72.4.2.3.1

If the SCO does not set cmi.objectives.n.score.scaled for an objective of the SCO,
then the LMS's sequencing implementation shall behave as if the Objective Measure
Status for the associated objective (based on objective IDs) of the learning activity
associated with the SCO is false.

REQ 72.4.2.3.2

If the SCO sets cmi.objectives.n.score.scaled for an objective of the SCO, then the
LMS's sequencing implementation shall behave as if the Objective Measure Status
for the objective (based on objective IDs) of the learning activity associated with the
SCO is true, and the Objective Normalized Measure for the objective (based on
objective IDs) of the learning activity associated with the SCO is equal to the value
of cmi.objectives.n.score.scaled.

REQ 72.4.2.4

If the SCO invokes a GetValue() request on the cmi.objectives.n.score.scaled data
model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Get Failure (301) and return an empty characterstring ("").

REQ 72.4.2.5

If the SCO invokes a SetValue() request on the cmi.objectives.n.score.scaled data
model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Set Failure (351) and return false.

REQ 72.4.2.6

Since the cmi.objectives.n.id is required to be set first prior to any other objective
information, if the SCO attempts to set cmi.objectives.n.score.scaled (prior to
setting the identifier) then the LMS shall set the error code to Data Model
Dependency Not Established (408) and return false. The LMS shall not alter the
state of the data model element based on the request.

REQ 72.4.3

The LMS shall implement the cmi.objectives.n.score.raw data model element.

REQ 72.4.3.1

The LMS shall implement the cmi.objectives.n.score.raw data model element as
read/write.

REQ 72.4.3.2

The LMS shall implement cmi.objectives.n.score.raw as a real (10,7).

REQ 72.4.3.3

If the SCO invokes a GetValue() request on the cmi.objectives.n.score.raw data
model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Get Failure (301) and return an empty characterstring ("").
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REQ 72.43.4

If the SCO invokes a SetValue() request on the cmi.objectives.n.score.raw data
model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Set Failure (351) and return false.

REQ 72.4.3.5

Since the cmi.objectives.n.id is required to be set first prior to any other objective
information, if the SCO attempts to set cmi.objectives.n.score.raw (prior to setting
the identifier) then the LMS shall set the error code to Data Model Dependency Not
Established (408) and return false. The LMS shall not alter the state of the data
model element based on the request.

REQ 72.4.4

The LMS shall implement the cmi.objectives.n.score.min data model element.

REQ 72.4.4.1

The LMS shall implement the cmi.objectives.n.score.min data model element as
read/write.

REQ 72.4.4.2

The LMS shall implement cmi.objectives.n.score.min as a real (10,7).

REQ 72.4.4.3

If the SCO invokes a GetValue() request on the cmi.objectives.n.score.min data
model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Get Failure (301) and return an empty characterstring ("").

REQ 72.4.4.4

If the SCO invokes a SetValue() request on the cmi.objectives.n.score.min data
model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Set Failure (351) and return false.

REQ 72.4.4.5

Since the cmi.objectives.n.id is required to be set first prior to any other objective
information, if the SCO attempts to set cmi.objectives.n.score.min (prior to setting
the identifier) then the LMS shall set the error code to Data Model Dependency Not
Established (408) and return false. The LMS shall not alter the state of the data
model element based on the request.

REQ 72.4.5

The LMS shall implement the cmi.objectives.n.score.max data model element.

REQ 72.4.5.1

The LMS shall implement the cmi.objectives.n.score.max data model element as
read/write.

REQ 72.4.5.2

The LMS shall implement cmi.objectives.n.score.max as a real (10,7).

REQ 72.4.5.3

If the SCO invokes a GetValue() request on the cmi.objectives.n.score.max data
model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Get Failure (301) and return an empty characterstring ("").

REQ 72.4.5.4

If the SCO invokes a SetValue() request on the cmi.objectives.n.score.max data
model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Set Failure (351) and return false.
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REQ 72.4.5.5

Since the cmi.objectives.n.id is required to be set first prior to any other objective
information, if the SCO attempts to set cmi.objectives.n.score.max (prior to setting
the identifier) then the LMS shall set the error code to Data Model Dependency Not
Established (408) and return false. The LMS shall not alter the state of the data
model element based on the request.

REQ 72.5

The LMS shall implement the cmi.objectives.n.success_status data model element.

REQ 72.5.1

The LMS shall implement the cmi.objectives.n.success_status data model element
as read/write.

REQ 72.5.2

The LMS shall implement the cmi.objectives.n.success_status data model element
as a state consisting of the following vocabulary tokens:

® passed
. failed

(] unknown

REQ 72.5.3

The LMS shall initialize the value of the cmi.objectives.n.success_status data
model element to the default value of unknown.

REQ 72.5.4

The LMS shall implement cmi.objectives.n.success_status such that it has the
following effect on sequencing behaviors:

REQ 72.5.4.1

If the SCO sets cmi.objectives.n.success_status for an objective of the SCO to
unknown, the LMS's sequencing implementation shall behave as if the Objective
Progress Status for the objective (based on objective IDs) of the learning activity
associated with the SCO is false.

REQ 72.5.4.2

If the SCO sets cmi.objectives.n.success_status for an objective of the SCO to
passed, the LMS's sequencing implementation shall behave as if the Objective
Progress Status for the objective (based on objective IDs) of the learning activity
associated with the SCO is true, and the Objective Satisfied Status for the objective
(based on objective IDs) of the learning activity associated with the SCO is true.

REQ 72.5.4.3

If the SCO sets cmi.objectives.n.success_status for an objective of the SCO to
failed, the LMS's sequencing implementation shall behave as if the Objective
Progress Status for the objective (based on objective IDs) of the learning activity
associated with the SCO is true, and the Objective Satisfied Status for the objective
(based on objective IDs) of the learning activity associated with the SCO is false.

REQ 72.5.5

If the SCO invokes a GetValue() request on the cmi.objectives.n.success_status
data model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Get Failure (301) and return an empty characterstring ("").

REQ 72.5.6

If the SCO invokes a SetValue() request on the cmi.objectives.n.success_status
data model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Set Failure (351) and return false.

REQ 72.5.7

Since the cmi.objectives.n.id is required to be set first prior to any other objective
information, if the SCO attempts to set cmi.objectives.n.success_status (prior to
setting the identifier) then the LMS shall set the error code to Data Model
Dependency Not Established (408) and return false. The LMS shall not alter the
state of the data model element based on the request.
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REQ 72.6

The LMS shall implement the cmi.objectives.n.completion_status data model
element.

REQ 72.6.1

The LMS shall implement the cmi.objectives.n.completion_status data model
element as a read/write.

REQ 72.6.2

The LMS shall implement the cmi.objectives.n.completion_status data model
element as a state consisting of the following vocabulary tokens:

(] completed
® incomplete
® not attempted

° unknown

REQ 72.6.3

If the SCO invokes a GetValue() request on the
cmi.objectives.n.completion_status data model element where the index (n)
provided is a number that is greater than the current number of cmi.objectives being
stored, then the LMS shall set the error code to General Get Failure (301) and return
an empty characterstring ("").

REQ 72.6.4

If the SCO invokes a SetValue() request on the cmi.objectives.n.completion_status
data model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Set Failure (351) and return false.

REQ 72.6.5

Since the cmi.objectives.n.id is required to be set first prior to any other objective
information, if the SCO attempts to set cmi.objectives.n.completion_status (prior
to setting the identifier) then the LMS shall set the error code to Data Model
Dependency Not Established (408) and return false. The LMS shall not alter the
state of the data model element based on the request.

REQ 72.7

The LMS shall implement the cmi.objectives.n.description data model element.

REQ 72.7.1

The LMS shall implement the cmi.objectives.n.description data mode element as
read/write.

REQ 72.7.2

The LMS shall implement the cmi.objectives.n.description data model element as a
localized_string_type with an SPM of 250 characters.

REQ 72.7.3

If the SCO invokes a GetValue() request on the cmi.objectives.n.description data
model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Get Failure (301) and return an empty characterstring ("").

REQ 72.7.4

If the SCO invokes a SetValue() request on the cmi.objectives.n.description data
model element where the index (n) provided is a number that is greater than the
current number of cmi.objectives being stored, then the LMS shall set the error code
to General Set Failure (351) and return false.

REQ 72.7.5

If the cmi.interactions.n.id has not been set prior to the request to set the
cmi.objectives.n.description, then the LMS shall set the error code to Data Model
Dependency Not Established (408), return false and not change the current state of
the data model element.

REQ 72.8

The LMS shall implement the cmi.objectives.n.progress_measure data model
element.

REQ 72.8.1

The LMS shall implement the cmi.objectives.n.progress_measure data model
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element as read/write.

REQ 72.8.2

The LMS shall implement the cmi.objectives.n.progress_measure data model
element as a real (10,7). The value shall be in the range of 0.0 to 1.0, inclusive.

REQ 73

The LMS shall implement the cmi.progress_measure data model element.

REQ 73.1

The LMS shall implement the cmi.progress_measure data model element as
read/write.

REQ 73.2

The LMS shall implement the cmi.progress_measure data model element as a real
(10,7). The value shall be in the range of 0.0 to 1.0, inclusive.

REQ 74

The LMS shall implement the cmi.scaled_passing_score data model element.

REQ 74.1

The LMS shall implement the cmi.scaled_passing_score data model element as
read-only.

REQ 74.2

The LMS shall implement the cmi.scaled_passing_score data model element as a
real (10,7). The value shall be in the range of -1.0 to 1.0, inclusive.

REQ 74.3

The LMS is responsible for initializing the cmi.scaled_passing_score data model
element using the IMS Simple Sequencing namespace element
<imsss:minNormalizedMeasure> associated with an <imsss:primaryObjective>
element for the <imscp:item> element that references a SCO resource as defined by
the following requirmenents.

REQ 74.3.1

If the IMS Simple Sequencing namespace attribute imsss:satisfiedByMeasure
associated with the <imsss:primaryObjective> element for the <imscp:item>
element that references the SCO is equal to true, then the value provided by the
<imsss:minNormalizedMeasure> element associated with the
<imsss:primaryObjective> element for the <imscp:item> element that references the
SCO resource shall be used to initialize this data model element.

REQ 7432

If the IMS Simple Sequencing namespace attribute imsss:satisfiedByMeasure
associated with the <imsss:primaryObjective> element for the <imscp:item>
element that references the SCO is equal to true and no value is provided for the
<imsss:minNormalizedMeasure> element associated with the
<imsss:primaryObjective> element for the <imscp:item> element that references the
SCO resource, then the LMS shall initialize scaled passing_score to 1.0.

REQ 75

The LMS shall implement the cmi.score data model elements.

REQ 75.1

The LMS shall implement the ecmi.score._children data model element.

REQ 75.1.1

The LMS shall implement the cmi.score._children data model element as read-
only.

REQ 75.1.2

The LMS shall implement the cmi.score._children data model element as a
characterstring.

REQ 75.1.3

If a SCO invokes a GetValue() request to retrieve the cmi.score._children, then the
LMS shall return a comma-separated list of all of the score child data model
elements:

(] scaled
® raw
® min

o max

REQ 75.2

The LMS shall implement the cmi.score.scaled data model element.
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REQ 75.2.1 The LMS shall implement the cmi.score.scaled data model element as read/write.

REQ 75.2.2 The LMS shall implement the emi.score.scaled data model element as a real (10,7)
The value shall be in the range of -1.0 to 1.0, inclusive.

REQ 7523 The LMS shall implement ecmi.score.scaled such that it has the following effect on
sequencing behaviors:

REQ 75.2.3.1 If the SCO does not set cmi.score.scaled, then the LMS sequencing implementation
shall behave as if the Objective Measure Status for the primary objective of the
learning activity associated with the SCO is false.

REQ 75232 If the SCO sets cmi.score.scaled, the LMS sequencing implementation shall behave
as if the Objective Measure Status for the primary objective of the learning activity
associated with the SCO is true, and the Objective Normalized Measure for the
primary objective of the learning activity associated with the SCO is equal the value

of cmi.score.scaled.
REQ 75.3 The LMS shall implement the emi.score.raw data model element.
REQ_75.3.1 The LMS shall implement the emi.score.raw data model element as read/write.
REQ 75.3.2 The LMS shall implement cmi.score.raw as a real (10,7).
REQ 75.4 The LMS shall implement the emi.score.max data model element.
REQ 75.4.1 The LMS shall implement the cmi.score.max data model element as read/write.
REQ 75.4.2 The LMS shall implement cmi.score.max as a real (10,7).
REQ 75.5 The LMS shall implement the cmi.score.min data model element.
REQ 75.5.1 The LMS shall implement the cmi.score.min data model element as read/write.
REQ 75.5.2 The LMS shall implement cmi.score.min as a real (10,7).
REQ _76 The LMS shall implement the cmi.session_time data model element.
REQ _76.1 The LMS shall implement the cmi.session_time data model element as write-only.
REQ _76.2 The LMS shall implement the cmi.session_time data model element a timeinterval

(seconds, 10, 2).

REQ 76.3 Since a SCO is not required to set a value for this data model element (not required
to keep track of the session time), an LMS shall keep track of session time from the
time the LMS launches the SCO. If the SCO reports a different session time, then
the LMS shall use the session time as reported by the SCO instead of the session
time as measured by the LMS.

REQ _76.4 When the SCO issues the Terminate("') or the user navigates away, the LMS shall
take the last cmi.session_time that the SCO set (if there was a set) and accumulate
this time to the cmi.total time.

REQ 77 The LMS shall implement the cmi.success_status data model element.
REQ 77.1 The LMS shall implement the cmi.success_status data model element as read/write.
REQ 77.2 The LMS shall implement the cmi.success_status data model element as a state

consisting of the following vocabulary tokens:
e passed

° failed
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(] unknown

REQ 77.3

The LMS shall initialize the value of the cmi.success_status data model element to
the default value of unknown.

REQ 77.4

The LMS shall implement cmi.success_status such that it has the following effect
on sequencing behaviors:

REQ 77.4.1

If the SCO or LMS sets cmi.success_status, of the SCO to unknown, then the
LMS's sequencing implementation shall behave as if the Objective Progress Status
for the primary objective of the learning activity associated with the SCO is false.

REQ 77.4.2

If the SCO or LMS sets cmi.success_status, of the SCO to passed, then the LMS's
sequencing implementation shall behave as if the Objective Progress Status for the
primary objective of the learning activity associated with the SCO is true, and the
Objective Satisfied Status for the primary objective of the learning activity
associated with the SCO is true.

REQ 77.4.3

If the SCO or LMS sets cmi.success_status, of the SCO to failed, then the LMS's
sequencing implementation shall behave as if the Objective Progress Status for the
primary objective of the learning activity associated with the SCO is true, and the
Objective Satisfied Status for the primary objective of the learning activity
associated with the SCO is false.

REQ 77.5

The LMS shall determine the cmi.success_status value in the following situations:

REQ 77.5.1

If the SCO set cmi.score.scaled and the value is greater than or equal to the
cmi.scaled_passing_score (if one was defined), then the LMS shall set the
cmi.success_status to passed.

REQ 77.5.2

If the SCO set cmi.score.scaled and the value is less than the
cmi.scaled_passing_score (if one was defined), then the LMS shall set the
cmi.success_status to failed.

REQ 77.5.3

If the cmi.scaled_passing_score has been initialized and the SCO does not set a
cmi.score.scaled, the LMS shall set the cmi.success_status to unknown.

REQ 78

The LMS shall implement the cmi.suspend_data data model element.

REQ 78.1

The LMS shall implement the cmi.suspend_data data model element as read/write.

REQ 78.2

The LMS shall implement the cmi.suspend_data data model element as a
characterstring with an SPM of 4000 characters.

REQ 79

The LMS shall implement the cmi.time_limit_action data model element.

REQ 79.1

The LMS shall implement the cmi.time_limit_action data model element as read-
only.

REQ 79.2

The LMS shall implement the cmi.time_limit_action data model element as a state
consisting of the following vocabulary tokens:

® exit,message
® continue,message
® exit,no message

e continue,no message
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REQ 79.3 The LMS shall initialize this data model element using the ADL SCORM CAM
Version 1.3 Content Packaging Extensions namespace element
<adlcp:timeLimitAction>. If an <adlcp:timeLimitAction> element does not exist
as a child element of the <imscp:item> element (associated with the SCO resource),
then the element shall be initialized to the default value of continue, no
message.

REQ 80 The LMS shall implement the cmi.total_time data model element.

REQ 80.1 The LMS shall implement the cmi.total time data model element as read-only.

REQ 80.2 The LMS shall implement the cmi.total_time data model element as a timeinterval
(second, 10, 2).

REQ 80.3 The value of the cmi.total time shall not be updated by the LMS while a learner
session is in progress.

REQ 80.4 The default value for the cmi.total _time shall be PTOHOMOS.

REQ 90 The LMS shall adhere to the following general data model requirements:

REQ 90.1 The LMS shall implement all of the SCORM Run-Time Environment Data Model
Elements.

REQ 90.2 All data model element names shall be bound to an ECMAScript characterstring
using a dot-notation.

REQ 90.3 All arrays shall be implemented with a starting index of 0 (zero-based arrays).
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2.1.4.

Run-Time Environment Data Model Data Type
Conformance Requirements

This section defines the conformance requirements of the datatypes for the SCORM Run-
Time Environment Data Model elements. Table 2.1.4a outlines the requirements that
implementations shall adhere to when processing data model elements.

Table 2.1.4a: Run-Time Environment Data Model Data Type Conformance Requirements

REQ ID

Requirement

REQ 81

A characterstring shall be a string of characters that are defined in ISO 10646. 1ISO
10646 is equivalent to the Unicode Standard.

REQ 82

A localized_string_type shall be a characterstring that has an indicator of the
language of the characterstring.

REQ 82.1

The format of the characterstring shall have the following syntax:
° {lang=<language_ type>}<actual characterstring>

REQ 82.1.1

The {lang=<language type>} reserved delimiter shall represent the language of
the characterstring (i.e., <actual characterstring>).

REQ 82.1.2

The {lang=<language type>} reserved delimiter shall be optionally used in a
localized_string_type.

REQ 82.1.3

The default language identifier, if no {lang=<language type>} is specified, shall
be en (English).

REQ 83

The <language type> shall be used to represent a language.

REQ 83.1

The format of a <language type> shall be:
<language type> ::= langcode ["-" subcode]*
where the langcode is either:
e 2-letter codes as defined by ISO 639-1
e  3-letter codes as defined by ISO 639-2

e  The value i is reserved and used as a prefix for registrations defined by
Internet Assigned Numbers Authority (IANA)

e  The value x is reserved and used as a prefix for private use
and the subcode is:

e  2-letter subcodes are ISO 3166-1 alpha —2 country codes

e subcodes of from 3 to § letters are registered with IANA

ISO 639-2 specifies two code sets (bibliographic and terminology) for the
language code. Either code set may be used. The langcode and subcode is case
insensitive. SCORM recommends that the language type be represented with the
following format:

e langcode is normally given in lower case, and
e subcodes (if any) are normally in upper case.

The langcode and subcodes shall have lengths ranging between a minimum of 1
character to a maximum of 8 characters.

ADL NOTE: Refer to Appendix B for a listing of required language codes defined
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by ISO 639-1 and ISO 639-2, and IANA.

REQ 83.2

The <language type> shall be implemented with an SPM of 250 characters

REQ 84

The long_identifier type shall be a characterstring that conforms to the syntax
defined for Universal Resource Identifiers (URIs). The URI shall be conformant
to RFC 2396.

REQ 84.1

This label or identifier shall be unique within the context of the SCO.

ADL NOTE: Therefore, an empty characterstring is not a valid
long_identifier_type.

REQ 84.2

The SCORM recommends that the URI be a Universal Resource Name (URN), if a
URN is used the URN shall have the following syntax:

<URN> ::= "urn:"<NID>":"<NSS> .

The phrases in quotes are a required part of the URN. The <NID> is the

namespace identifier and <NSS> is the namespace specific string. The URN shall
be conformant to RFC 2141.

REQ 84.3

The long_identifier type’s value shall be implemented with an SPM of 4000
characters

REQ 85

The short_identifier type shall be a characterstring that conforms to the syntax
defined for Universal Resource Identifiers (URI). The URI shall be conformant to
RFC 2396.

REQ 85.1

This label or identifier shall be unique within the context of the SCO.

ADL NOTE: Therefore, an empty characterstring is not a valid
short_identifier type.

REQ 85.2

The short_identifier type’s value shall be implemented with an SPM of 250
characters

REQ 86

The integer datatype shall be a member of the set of positive whole numbers (i.e.,
1,2,3, etc.), negative whole numbers (i.e., -1, -2, -3, etc.) and zero (0).

REQ 87

The real(10,7) datatype shall be a real number with a precision of seven significant
digits.

REQ 88

The time (second,10,0) data type represents a point in time. This data type shall
have a required precision of 1 second and an optional precision of 0.01 seconds
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REQ 88.1 The format of the characterstring shall be as follows:
YYYY[-MM[-DD[Thh[:mm[:ss[.s[TZD]]]1]11]
where-

e YYYY: A four-digit year (1970 >=YYYY >=2038)

e MM: A two-digit month (01 through 12 where 01=January)

e DD: A two-digit day of month (01 through 31, depending on the value of

month and year)

e hh: Two-digits of hour (00 through 23)

e mm: Two-digits of minute (00 through 59)

e ss: Two-digits of second (00 through 59)

e s: 1 or more digits representing a decimal fraction of a second). If
fractions of a second are used, SCORM further restricts the string to a
maximum of 2 digits (e.g., 34.45 - valid, 34.45454545 - not valid)

e TZD: Time zone designator (z for UTC or +hh:mm or -hh:mm). The hh
and mm shall adhere to the requirements defined above for hh and mm.
If the difference between local time and UTC is required then the time
can be expressed in hours and minutes (i.e., 03:10) or if the time
difference is exactly an integral number of hours, then hours only (03).
The leading zero is required for hours less than 10.

At least the four-digit year must be present. If additional parts of the time are
included, the character literals:

are part of the character lexical representation.

REQ 89 The timeinterval (second,10,2) denotes that the value for the data model element
timeinterval is a number expressed as a real datatype with a value that is accurate
to one hundredths of a second.

REQ _89.1 The format of the characterstring shall be as follows:
P[yY][mM][dD][T[hH][nM][s[.s]S]]
where:
e y: The number of years (integer, >= 0, not restricted)
e m: The number of months (integer, >=0, not restricted)
e d: The number of days (integer, >=0, not restricted)
e h: The number of hours (integer, >=0, not restricted)
e n: The number of minutes (integer, >=0, not restricted)

e s: The number of seconds or fraction of seconds (real or integer, >=0, not
restricted). If fractions of a second are used, SCORM further restricts the
string to a maximum of 2 digits (e.g., 34.45 - valid, 34.45454545 - not
valid)

The character literals designators

. P
(] Y
. M
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[ S
shall appear if the corresponding non-zero value is present.

REQ 91

The format for the characterstring representation of
cmi.interactions.n.correct_responses.m.pattern and
cmi.interactions.n.learner_reponse change based on the cmi.interactions.n.type
data model element's value. The following characterstring formats shall be
enforced on the cmi.interactions.n.correct_responses.m.pattern and
cmi.interactions.n.learner_response elements and the type shall be determined
by the cmi.interactions.n.type data model element.

REQ 91.1

The value of the characterstring for the
cmi.interactions.n.correct_responses.m.pattern shall adhere to the following
requirements (dependent on the cmi.interactions.n.type).

REQ 91.1.1

If the cmi.interactions.n.type is t rue-false, then the correct response pattern
shall be a characterstring containing one of the following reserved tokens: true
and false.

REQ 91.1.2

If the cmi.interactions.n.type is choice, then the correct response pattern shall
be a characterstring value that represents a set of short _identifier types, where

each element of the set is separated by a special reserved token [, 1. The LMS shall
support characterstrings that include at least 36 (the required SPM) short_identifier_types.
The characterstring shall be represented in the following format:

e <short_identifier type>[,]<short identifier type>
The following requirements shall be adhered to when building the characterstring:

REQ 91.1.2.1

If the correct response pattern is no choice then the set shall be represented as an
empty characterstring (“”).

ADL NOTE: The empty characterstring implies an empty set; therefore there are
no short_identifier types in the set.

REQ 91.1.2.2

If the correct response pattern has multiple short_identifier types, all of which are
required, then each short_identifier type shall be separated by the special reserved
token [, ].

REQ 91.1.2.2.1

Each short_identifier type shall be unique within the correct response pattern.

REQ 91.1.3

If the cmi.interactions.n.type is fi11-in, then the correct response pattern shall
be a characterstring value that represents an array of localized_string_types along
with properties of the array entries, where each element of the array is separated by
a special reserved token [,]. The LMS shall support characterstrings that include at least
10 (the required SPM) localized string_types. The characterstring shall be represented
in the following format:

e {case matters=<boolean>} {order matters=<boolean>}localized string_type[,]lo
calized_string_type

The following requirements shall be adhered to when building the characterstring:

REQ 91.1.3.1

The correct response pattern array shall consist of 1 or more localized_string_types.

REQ 91.13.1.1

The localized string_type shall have a SPM of 250 characters.
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REQ 91.1.3.2 If the correct response pattern has multiple localized string_types, all of which are required,
then each localized_string_type shall be separated by the special reserved token [, ] .

REQ 91.1.3.3 The case matter's delimiter shall adhere to the following requirements:

o the case matters delimiter shall be optionally used in the correct response
pattern

o the case matters delimiter shall be represented as the reserved token
{case_matters=<boolean>}.

e the value of <boolean> shall be either true (if case matters) or false
(if case does not matter).

o the default value of <boolean> shall be false

e the case matter delimiter may appear before or after the order matters
delimiter

REQ 91.1.3.4 The order matter's delimiter shall adhere to the following requirements:

o the order matters delimiter shall be optionally used in the correct response
pattern

e the order matters delimiter shall be represented as the reserved token
{order_matters=<boolean>}.

o the value of <boolean> shall be either t rue (if order matters) or false
(if order does not matter).

e the default value of <boolean> shall be true

e the order matter delimiter may appear before or after the case matters
delimiter

REQ 91.14 If the cmi.interactions.n.type is long-£fil1l-in, then the correct response
pattern shall be a characterstring value that represents a localized_string_type
along with properties of the localized string_type. The characterstring shall be
represented in the following format:

e  {case matters=<boolean>}localized_string_type
The following requirements shall be adhered to when building the characterstring:

REQ 91.1.4.1 The case matter's delimiter shall adhere to the following requirements:

o the case matters delimiter shall be optionally used in the correct response
pattern

o the case matters delimiter shall be represented as the reserved token
{case_matters=<boolean>}.

o the value of <boolean> shall be either true (if case matters) or false (if
case does not matter).

e the default value of <boolean> shall be false

REQ 91.1.4.2 The localized string_type shall have a SPM of 4000 characters.

REQ 91.1.5 If the cmi.interactions.n.type is 1ikert, then the correct response pattern shall
be a characterstring representing a valid short_identifier type.

REQ 91.1.6 If the cmi.interactions.n.type is matching, then the correct response pattern shall
be a characterstring value that represents a bag of <source> / <target> pairs, where
each pair is separated by a special reserved token [, 1. The LMS shall support
characterstrings that include at least 36 (the required SPM) pairs. The characterstring
shall be represented in the following format:

o <source>[.]<target>[,]<source>[.]<target>
The following requirements shall be adhered to when building the characterstring:
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REQ 91.1.6.1 The <source> and <target> values shall be valid short_identifier _type values.

REQ 91.1.6.2 The special reserved token [.] shall be used to separate the <source> from the
<target>.
REQ 91.1.6.3 If the correct response pattern has multiple<source> / <target> pairs then each pair shall be

separated by the special reserved token [, ] .

REQ 91.1.7 If the cmi.interactions.n.type is per formance, then the correct response pattern
shall be a characterstring value that represents an array of <step_name> and
<step_answer> pairs with a property describing the pairs, where each pair is
separated by a special reserved token [, ]. The LMS shall support characterstrings
that include at least 125 (the required SPM) pairs. The characterstring shall be
represented in the following format:

e  {order matters}<step name>[.]<step_answer>[,]<step_name>[.]<step_answer>

The following requirements shall be adhered to when building the characterstring:

REQ 91.1.7.1 The order matter's delimiter shall adhere to the following requirements:

e the order matters delimiter shall be optionally used in the correct response
pattern

e the order matters delimiter shall be represented as the reserved token
{order matters=<boolean>}.

o the value of <boolean> shall be either true (if order matters) or false
(if order does not matter).

e the default value of <boolean> shall be true

REQ 91.1.7.2 The <step_name> shall be represented as a valid short_identifier type.

REQ 91.1.7.3 The special reserved token [.] shall be used to separate the <step_name> from
the <step_answer>.

REQ 91.1.7.3.1 The <step_name> may be omitted if there is no step name but only a
<step_answer>. In this case, the reserved delimiter [.] shall still be present
before the <step answer>.

REQ 91.1.7.3.2. The <step_answer> shall be either a characterstring (SPM of 250 characters) or a
numeric.

REQ 91.1.7.3.2.1 |The <step_answer> may be omitted if there is no step answer but only a
<step_name>. In this case, the reserved delimiter [.] shall still be present after
the <step_name>.

REQ 91.1.7.3.2.2 |If the <step_answer> is a numeric, then the characterstring shall be represented in
the following format:

e <min>[:]<max>

ADL NOTE: The <min> represents the lower bound and the <max> represents
the upper bound of a range. The <min> and <max> indicate that the correct
response is greater than or equal to the <min > and less than or equal to the
<max>. Ifthe <min> and <max> are the same, then the correct response is that
number.

REQ 91.1.7.3.2.2.1 |The <min> and <max> values shall be represented as valid real(10,7)

REQ 91.1.7.3.2.2.2 |The <min> may be omitted if there is no lower bound. In this case, the reserved
delimiter [:] shall still be present before the <max>.
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REQ_91.1.7.3.2.2.3

The <max> may be omitted if there is no upper bound. In this case, the reserved
delimiter [:] shall still be present after the <min>.

REQ 91.1.7.3.2.2.4

Both the <min> and <max> may be omitted if there is no lower or upper bound.
In this case, the reserved delimiter [ : ] shall still be present.

REQ 91.1.8

If the cmi.interactions.n.type is sequencing, then the correct response pattern
shall be a characterstring value that represents an array of short_identifier types,
where each element is separated by a special reserved token [, ]. The LMS shall
support characterstrings that include at least 36 (the required SPM) short_identifier types.
The characterstring shall be represented in the following format:

e <short identifier type>[,]<short identifier type>
The following requirements shall be adhered to when building the characterstring:

REQ 91.1.8.1

If the correct response pattern is no sequence then the set shall be represented as an
empty characterstring (‘).

ADL NOTE: The empty characterstring implies an empty array; therefore there
are no short_identifier _types in the sequence.

REQ 91.1.8.2

If the correct response pattern has multiple short_identifier types then each
short_identifier type shall be separated by the special reserved token [, ] .

REQ 91.1.8.3

The order of the short _identifier types as specified shall be maintained.

REQ 91.1.9

If the cmi.interactions.n.type is numeric, then the characterstring value shall be
represented in the following format:

e  <min>[:]<max>

ADL NOTE: The <min> represents the lower bound and the <max> represents
the upper bound of a range. The <min> and <max> indicate that the correct
response is greater than or equal to the <min > and less than or equal to the
<max>. If the <min> and <max> are the same, then the correct response is that
number.

REQ 91.1.9.1

The <min> and <max> values shall be represented as valid real(10,7).

REQ 91.1.9.2

The <min> may be omitted if there is no lower bound. In this case, the reserved
delimiter [:] shall still be present before the <max>.

REQ 91.1.9.3

The <max> may be omitted if there is no upper bound. In this case, the reserved
delimiter [:] shall still be present after the <min>.

REQ 91.1.9.4

Both the <min> and <max> may be omitted if there is no lower or upper bound.
In this case, the reserved delimiter [ :] shall still be present.

REQ 91.1.10

If the cmi.interactions.n.type is other, then the correct response shall be a valid
characterstring (SPM of 4000 characters).

REQ 91.2

The value of the characterstring for the cmi.interactions.n.learner_response shall
adhere to the following requirements (dependent on the cmi.interactions.n.type).

REQ 91.2.1

If the cmi.interactions.n.type is t rue-false, then the characterstring value
shall be a characterstring containing one of the following reserved tokens: true
and false.

REQ 91.2.2

If the cmi.interactions.n.type is choice, then the characterstring value shall be a
characterstring value that represents a set of short_identifier _types, where each

element of the set is separated by a special reserved token [, ] . The LMS shall
support characterstrings that include at least 36 (the required SPM) short identifier types.
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The characterstring shall be represented in the following format:
e <short_identifier type>[,]<short identifier type>
The following requirements shall be adhered to when building the characterstring:

REQ 91.2.2.1

If the characterstring is representing a no choice then the set shall be represented as
an empty characterstring (“).

ADL NOTE: The empty characterstring implies an empty set; therefore there are
no short identifier types in the set.

REQ 91.2.2.2

If the characterstring has multiple short identifier types, then each
short_identifier type shall be separated by the special reserved token [, ] .

REQ 91.2.2.3

Each short_identifier type shall be unique within the characterstring.

REQ 91.2.3

If the cmi.interactions.n.type is fill-in, then the characterstring shall represent
an array of localized_string_types, where each element of the array is separated by
a special reserved token [, ]. The LMS shall support characterstrings that include at
least 10 (the required SPM) localized_string_types. The characterstring shall be
represented in the following format:

e localized string_type[,]localized_string_type
The following requirements shall be adhered to when building the characterstring:

REQ 91.2.3.1

The characterstring array shall consist of 1 or more localized_string_types.

REQ 91.2.3.1.1

The localized string_type shall have a SPM of 250 characters.

REQ 91.2.3.2.

If the learner response has multiple localized string_types, all of which are required, then
each localized_string_type shall be separated by the special reserved token [, ] .

REQ 91.2.4

If the cmi.interactions.n.type is long-£fill-in, then the characterstring shall
represent a localized_string_type. The characterstring shall be represented in the
following format:

e localized string_type

The following requirements shall be adhered to when building the characterstring:

REQ 91.2.4.1

The characterstring shall consist of 1 and only 1 localized_string_type.

REQ 91.2.4.2

The localized_string_type shall have a SPM of 4000 characters.

REQ 91.2.5

If the cmi.interactions.n.type is 1ikert, then the characterstring shall represent
a valid short_identifier type.

REQ 91.2.6

If the cmi.interactions.n.typ